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-OJolIiJl v l^| <>^U y, 3 4lL* j ^jui ^ C>^J% £-Ul JJuJI (.IjiJl ,1^1 jl_>o 

J»L^i oju JL*i jj_ji n^j ^xsAi iaJLJi ikjiSi ~2 .*■< ^.j _1 ; j*_, 

J] Uicj l*J> ^1>H\ p-iJl L- *ij SjJJl ols Ji^, SjJj ...( 4 * 3 _~.L»JI t^ UjjL kil L L^L>JI 

V ^ 1 ■ U * JI oli # 14515 Up- ui SjL-J) ^iJlj ^j cl,UL l>y£l\ Jii 

‘IjT i> <4-Jl <f J-*>s U jLuJI j -lJ] JU,, ii^JL jli j*i JJU J| |j_» 3^ 

L^ lijli-l -u>£, o!>L,l^ iUJI ^ ojjj su 3 ciLUl jIjlcSM j by,; oUUl Jljil ^ ^UuL^ 

J^a. o^aUJI OwL>y (J_c SjU_wi oLa-jJI jl^c 0— >_ Sj^Jl v^LL>^U : jjuJI |j_^ j v.H 

~ iJU *51 - Lf# ^ ^U*- 1 ^3 »oL-rtl (— >j — -Jf fJLJ j_^ 1I f ^ N J| cbKlk^u 

Jlj^ La- oUyj ^ (jlw j 6i5L.I^ j*»wJI Cw! .^Udk -all o-* £>UI 11^ gyl j" 

(^ ^ ‘- iLJ ) k ^ I:Jl 4531 ■*#* ^Ul jjaJL “jl^I o-> JJL>J| " 4_^UJ| Jjj. 

jySjii ^UJIj 1 S.iA.l 3 jjL^l. "i j_Jj 3^3 4 jj.j_*JI UUI 

Jl:L * ,::,l o^j* J>>^l j Uj-Jji vixo obuidl dIa Jl iiL^L .LdUw IjL^, L*J i^u ■ - : I Ml 
9Uw 6#l 0lb> '- i > 1 S?-^ 1 J^ 1 f? (*15 X^») JLJJ1 jJLac; i^Lui Jjj. 6 LSj| 

^ **U J ! ^ ^ Ujj 1- ^1 CJ _i j j^_ji ,»ii^ji " <us-i_£> 

U 6 ‘ J! v** U. >5i j 1 j_>^Ij ^U, UJLa wJUb iJU-Ijilj .cl^l 

L^jJJ (Jjj-Ij LoLc I— ayoj> t kjj-illj iS’j-A- i>L_ij ,j_c 5J|j SjL^j J< *._. u ^ .l | 


.t5 ^AAJI Ja>wO .J Jliol ^ 

^LLukiJl " JpL^i i 3 ^ OU j ^yi^u u;j (2— UI jjljJI J3 _>^ 

3 <!Ui-»l “* j > iJ-’-tj 4 jLJT 4 jL«J jXLjj (jlS Ujua- 1997 <w i_jj_SII Ia|^_>.| j_jj i "2 ..^ .1 -wl| 

J*aJIj ^Lk>u Zj*\3 £j, 33 obJkuw Jl, .-Ua j ^L*^Ul 1(1, jUu U 



j (> aL 5 BjjJJI oifl ^bwl >iL!j J-^> 6-» a^_g£a ^ 

bus (ibL» t5 ^oj bJ* c yik^) o^j^l o» J* L^J^ 1 -Ur±y» tjSJl ‘W^ JI 

4_J^I i>JUJJ aa^UJI ^Ijj.tkUlj ^UsiUail ^yi} (Jj^U * J W) JUa^l ^Ui3j ^L«k*il 

l^ 3_5 ,ji ^i A*i% *** L J! (b^ 4 -* >JI oULJ 

j- .511 . Bj^iyi ^L-ljjJl Jaa^W J- 2 * 10 ^ J*-** 3 ‘r*-* 1 -^ 

A ■ .*. jflll btUb Sjls-Ijj Sj^aLsO^I AbUb t^-b i^Ob ‘ (jaU-'iII 

^l cjlj^kJl X*y jp\ oU/ljJI o^H j3 -^ Uji^i o' ^ ,J 

Iu»L« jlfjll IU jj 4 4 l>> U b^ 1 JL * JI s? 

C^ j3j 4 >T ^ Jii J! L^U-J j bo*)IUU)Sl <> Ojlb JjU <jjJl (/ Un ■** - J 

6 i Jij ^jjJI .J o& 3jyx>JI libJU L$U juaU ^1 aa^J' <> U3l_jU^ — -W b^“ <ji SjLjJI 

.uui ou dUj Uj5 i> b J y ^1 W JLs - ■ jLjJ| w (/“J 4i,U1J1 *' ^ lx '**‘ i 

bu. b-UJI C&J ‘bjUJI aSU»JI jU |»ui 1 ***j23j uMiJI b*^ ^ U5,J CtfS* ** lH >UI 
b IU_9 cS>0JI j*sl*3II AaUc j AijjjbJl 0-~5 ^l 5 -' Ul ^ UJI ^ 

JJUbS^ <. Jbb)l jU ^UJUaj J 5jjb A^UkI u-» 4 ^ Lt <j* "* ^- 3 ' _ ^ 

^jk; y>j gydj |wUL.jj .UaJIaII ^Sljj (jUl! 6^ "^j-^ 1 " 4 4 ~ 3 ~^ ! 4 tr 1 -^ J| -^ KJ - J 

jJ-lLcJ i^xAB 

^l, ^ ^ ^ Ubi 4'j*-* 01 'f* 

b* U^JI UUI AjU- j o* 5^ IjUfl d*ai ^1 o^i 3®j) AUU- ^ Jl ^- J 

^ 1^1 b. 4> ^ & A 3 .<0 ^ b ^ H ^ ^ J! 0ljl 

b, .U3,| Jjjj vaflii *Upi u^Jt ^ r*~ 4> ^1 d* b^i >“13 *-!>» 

v l^l USJ fJ 53 a5 o^ i>J>* ^ ^ J -^' 4 'W°^ T ^ ^ J ^' 

.b^b UI ui, ^b Ub 4 iu jji ^ ob- r>J ™ 4 


JjJ^ 



jl 


4_u*<j jAJI (Jl 4 -UjjJI oUKII AJL> J — 1 

< po>a J 51 ^p- . j <*rjj 

£L-i)Vl J jLu - 2 

nL 3 

.JLdhJl 4jlxL > tjju "cJJjaJI" t— — 3 

j-\ 

"^LJI ixijj J>jJI jl*5 «-L**»l j ^ull " — 4 




4^> jjj ^jJ 23 
*<J t5 -L«JI Jl^.J.I 

8088 £-a> t lift cJLJij j L^jLAj 

(Jh# 4jUjl>^« 4-UJU>l CLjIAJ (_y* Ojl n*i.g» 4»X~*Jj$ <4,15 

^4>A4 (jjU ^>4 l fl > > Ij^siw I jfcj & <AJ jjJ I <aJD I L$ XXJ 

jjl-^4 jL4i-Mj <aI 5 70.000 (jj 6^* 

* Iaa Ijl>> (jljj ^in 1 $Jl4 3 jjlaaj 

«Le Petit Robert » j « Le Petit Larousse» 

Ija I ^jIp ^jJI cAJ&JI ^ I^j15 Ijl>j li^ I5 )j 

OjliJ Jj«J ^U^-4 ^JU^ l t £*#ljJl ^*JKxll 

JJ Lfi# j-> 1 IjOfrj i J UCL^ jl (j4 <b^Lwj 

<a*Jj^I j Uj 4U jl l <JJAJJ <A4 lU oVl>s4 

.^JaaImUI Ija* <ii JJ tUliVlj <JUk4J!j 

ULjI J3l ^ 4 >w ££• |jj5 

(j j . ^ ^UUl £>* }! — k>3 i b>|jj ji5lj 

"Le Petit dictionnaire de la langue fran 9 aise" 
Le Micro-Robert j.^1 988 lx* 

u J5 (>jjJDl ^1987 <1-# ^jjJa Jll plus 

JslijSll j tUS 35.000 ^ 

o*& dJjJ <>Uuj J^l ^|j 

lift ^>4 L ^ !A3^I pj ^i)l <4 jJl>-^ 1 oLLSLIl £ja>^4 
<JL>J| oift j ;(<aI 5 35.000 (j* <yj5!ll) 


—I 

Henriette Walter jillj cjujjJa Ij±J\ cl»j^u 

: o'y-v u-* <a>L^ 344 j LLs5 

"L’aventure des mots fran 9 ais venus d’aileurs- 

jj-<? ,^jL>JI io^liJI 4 >.a) jill oUKJI 5 jaU* 
Robert (jy'i jIj ^1997 < 1 ^ 

."Laffont 

SjLwIj <j-*Jj 3 <i>L wjU 5J| lift <jL>Lt>j 

;<a_J j aJ 1 "Rennes" ^ Lub- j ^ULJJ 

vZjLjIjjJL) 4 jfl jjhitill <wj j_l I j [±>-j)yy}\ jC^ i 
- 4- i i-Jj^J 1 OfLybJJ 4-JjjJl 4 aaa>JL) b.ijj cLJL>Jl 
<jJb^« j (jrf 4-P_^4JK4 Jjd £>* 

IfJ jJUj3 L ^juu o* u 15 t^JKnilj Cjj_aJI 

ii- Gerard Walter ^jJlj jl^ 

: oiy^ o-jjLo " Larousse" tr .j J ' , 5l jlj ^ f 1 991 
"Dictionnaire des mots fran^ais d’originc " 
olj ij-jjjAJl O.U5JI u *y'(3 "etrangere 

£+ 5ju«JI oJL»p t j^Sll o!jl> jj 


• ^3^1 4*£uI <juI>J| j,»Ju * 
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4 y -t > Ul ; %5. 1 4 -jujoj j^I t 4_u ^ 214 dJlJft 

jLjy 4j**UjaJ! oi>J s^b-J^/l oLJ5Jl 

c%3.5 <>* J^ll <£\lH\ oLKII C% 3.7 

V.illj O— »jUJlj ;% 3.8 <y AjoLjJ I cuIaJJIj 
I ixJjil (JjL>o ujJL*o^ 1 <jl jL* t %2.6 
1 o*L cuU£Jl ^ 

^UA>JI uJjAJ I oi csi i%25 

ijJLLu'jIl juSU Ij 4 _jJjJ | j lftJL*>j I <JjJ-jl->ol 

£*3jJ 1 (jlS U (jj&z Ijjkj .% 16.6 l^u 

C>H U* Jj"^ I ijJjJI JjL>0 i-jJUxj^! wulf) £>£•*■ J-p 
5 . i-wa yJl j S^J jl I oUUl 

j O^jll O Lilli £>jj 4jLUI <j3j (jt 

j5jJL ^JjL>Jl (jl ^1 4 UjIj LS 0 JU-> ip J O-uJUjiJ I 

cjI j 4 % i ,.; jhi i OLJ53J j^m jjuJI ji tsilJj ^ 

£j>j (j^Sju *i (ids 420 j) J-^l 
jfcj>All Jl Jj^-jJI olcLLuLjI ^jJI i^j*Jl oL15)l 

4 4jJ| ^LH^I jJ_> c-jLojlSIj 4_i3 j! cr-^l 

J-l£ ^lj 4 ju 5_>JI j Jiaj ^ J^£lll *3 jJl £>l *lllj 
J^Iju Jl ^UJl jjjj 4 cuLISJl 

I # — * „ 

oJUajuJj j | oift l^iUlwl |J oj^“l 

. 4 >jiJI 4 jLU| Ji UjUi ^UajLJ 

4.JJ jlAl! (jls Jliil ' l5^3 

■^4 1 5j->'il ^^o-ul^SJI fj^y« (jtw y* *iJJ35j IftSI 
C ^ Jj^J I J - o'il cub 4 j . ,.,./> jft)j olgjfjl 4 U — > J 

i U lw £>£ UU-> (j% LO La,^ .\5 l1j Alcool 4 jJS 
Lp j il ajCu Jl I ojUJLSJI 


(j£ jij 4 j| c ia A3 4 4061 ^ <^jJ L ju 

c4-»*ou^aJI iiJJl j 4027 

4-j—ujil! j hJL mx JII 4j u Il J I JpUJ'il ^>4 

jj-J-JI j 43jl\ JLb fj* jl 4 ibjj>Jl 

UJ^a L^JI ^)IjuJI (j^j 

<jm L^JI iottJl 4_>— bjJJl iZjUiSJl ^y*^4 (jl Cj^ill 

°/o 1 3 4ju % u Jl JhJ3-j ; 4-u ji j 4 o3jJ» 1 c5 J-^ C->Ub 

- , _ .2 

4_illl {j* ijjUJl 4 \ mi » J & I cuU15Jl (jjj c Ljlj^Aj 


^JlJI 0»UJJl <J^J (j* 4^jl*L>J| ipjil j £0j ijMjJI 

o U15 . l l (jl (3 1 c Lj>UL5 <j**ujaJ 1 Lpi« OjUjuvI 

iojli^l Jai 4 jjj ^ j LajOft (jm JjjjjJl 

4 (4^»LJ| ipjil) LwUw'jIlj 4 (i^jUl iy^ll) 


4j> jJl 1 ) iJ jJ \j iDUIl ipjil) 4-wjUJlj 

IJIaj .{S jA-Sl o>UJJl ij* U^xij . . .(o jZs. i^jLJl 

j I 4 _uJl>I <u! 5 8088 (j-u 4 JI £y . uj 


(2>JJ C j£ J— ^1 olj 4 jJL5 420 Jl >> y 4_j— jjjiJt 
JJLC yb j) 4_j^aj jJJ ! j U5 4016 

"Dictionnaire des mots ; ( yuJll ^^UJI J_>l.x* 

ui£ 212 "fran^ais d’origme etrangere 

3_ 


SjluJI 4 Jjju £ 3 l ijjJl I - Uj o j j 

: ( jl ^ 4 jujillj .-a 


Aventure des mots fran^ais vemus d’ ailleurs 
d t-.i’t y 4-ftJ5 4192 jjl 4 jL>LJI oJft CL> j5j 

; ^_ jL ) 5 J 1 >1 J LpUjli OjauSj ^. L >1 J-^l cut j 
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itil <VSju J — 5j_yJi jlkiil Jj 

lsO*^ I ojU15J| £jAjj JJ 

6^1 (ji^Jl t-ljjlj L^JLJL>uj 

(jjJl wL£Jl £yt ylUJl J^iaill {jj <++* >Zj\j#3 

" L’aventure des ;0 I IjLu jA\j _* 5 ^ ,jl^ 
JiLuJlj <.mots fran<?ais venus d’ailleurs" 
oU£ll Jjj Jp. CjLjU* ,> *1 t~e£ U 4Ujj t kAc. 

ojj» <~*&u L,j jcfoJi *1^3] j 

szj'i'ij (> — ujjUuj ^»li, L^j L -oLKII 

^ i**U) lujUJj OjLm. 

(J*u ii) LflMi- v^ul£ XjjjA I iiill ^>jlj &o 5 j*\j 
(>aJ|j SjUoJIj _£il| Ulj ^UuSJlj 
.£)U» !Aj JjSl ULJI iiUlj 
bill L^L a i iiJjil cjIju jj)j 

tw^ali ^ujVi j^ji olj j ;0 |^ 

t Langucs de l’orient et de la m£diterranee 

‘^O^ 1 t-UipJl o-UUl oi» jjj j^c viyjt>JL 

iilll ‘UiJ j ibJUi^ ^UJlj 

Jijs 6* LfJJ c^t-b. ^il| objiJIL, ILy^i 

‘f^ 1 JUiil J ‘Vj^J <^>^1 ^J-JI jji. j iSjbjJi 
Uj- 'Jj i^j^Mj (d-JI culjia J J^LII JI£l>VIj 

UL^L ^jjJl jpjJl 5 jA JM> 
dljbj tiwjill ^Sll _pj| 

JL^J ^>11 j>c ^ ^jj| 

.j>LiJlj j^S b>- i 4 ^ 6 |jL_j U^j 
r^Ayj) j s^jii ^^jji ^uu, ^ ^ ^ 


i/^ 1 J*®^ 1 •j-fv ijiUjuil iLs Ujjju ^ 

alcoolat, alcoolature, alcoole, alcoolest, : Ji, 

alcoolemie, alcoolification, alcoolique, 

alcoolisable, alcoolisation, alcoolise, 

alcooliser, alcoolisme, alcoolometre, 

alcoometrie 

j s ’ j ujj « alambic » L,jj 

alambiquage, alambique, : 

alambiquer, alambiqueur 
L^-sUi-a-* j£j ojj alcali iul* 

alcalifiant, alcalimetre, alcalimdtrie, 
alcalimination, alcalin, alcaliniser, alcalinite 

£ j <jjJ « Abricot » IAS o l jSiijj 

. abricote, abricotier : Ji« 
O^Uai* ipAJ , cafard i lub 
cafardise, cafardeux, :J3U L^Ui^ ^ ^ 

J! jr* fJj ca fe i*15 ojS'jj cafarder, cafardage 
cafeier, cafeiere, cafeine, : js, 

. cafeisme, cafeteria , cafetiere 

JJ 0> Uuii l jii. BjljJlC j 

(> jS j U}9— 420 Lbojlc ^JUI 

Ooji j\ J^jil jjaJ! ciUbi \+ty^ iLJ 

oLKJl ^ 4 _«*aj jjaJI lift (jL Lb .(.iL-oi 

y> (U^J ji IAS 420 y.j) oliljll ^jJi 

Ls>*-i ^\Sjju^u, 4*u Lijjifl pyi 

€ 

,> UL^bcL.1 

O^lb j A^jc Cj^>-j aI)I dy*j 

i* J-o^l o>lj cjLISJL. 
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jjkJI ^ly y-c ULbuJ JLuij <30^ 

"jjjJl <>* <*jUJl ^LcuJl ix>o ci-u-> Awjltl (^^3-U^ll 

(144-113^) 

<jj ill All laLsSlt LujjJI oLISJI Jl 
CjJJ^J t yJl (i^lP jl i>o-{a3) 

ji&>% cdii ji j^yi ft* <>* ^yS\ f^mii J! 

Oul^ 4i±juO>Jl jl pjjlll j t^Lil jit jl 
yJl 3 j j*!l oUlill £►* l^-> "i Sjy dlbA 

jl £>j-u jaJI JLmj.,^^ 1 jl ^m-II j 

l&jj* iau-jSI yL> &4 j}\ o* 5ji 

L^jI^jJ yjl iluJl OOft &4 dlij 0*J oJ lu l tb-f** 
dll: 4^3 -cJkJI <>j O-^Slj t Lr *bjiJI jukaLI Jl 
ill) I OJji>l ( yjl LolfJlj ^LwjUJl oUKJl 

\,fih Jyj 3 Ip* J2&J oi J^ 5 

LojI iAvbJI cubs I oUj .3 -uAjaJI <aJJI Jl 5jd»lu 
^1 oUiSJI <> £yJl lift ^ 5 -^-l^ iliil 
U Uy 'Jj ti^ujiJl Jl IflU-jl J J-aiJl <HJ * 11 

Ij cubJJI «-IawIj (j^b-Ul dj| 

.4_yUJlj 4 j*1aJI oljyllj 4a*b^llj 
JiMiJl tLolxil £y* til>bJl Ja) t Iy3-lj 

OjLa>Jl ^u-ibai'jll 0&*-> ' ly^ gv l cfcjl I 3 

t^oAUii j-oL i^jipij iio^u'jn 

04 lo>lj ll» U 1 ^ t Vj^* ^ f +* 3^3 

jjDl Lffbi jkUia^!l l^uuO ^yll ^LuuSlI 

Ullij Lb cuUJlb obbjj ^y^jl tl* tb^>y 

U O^L>o->wa J bLp-l OuaA j Lf3l U-uj'ij t O J Jtyb 


<bLld L^J cjjIS 4-ujaJI (jl yJlj . —ft 5> iu Jl 


jfcjKAil y_*£Jl Lft yjb All> <> lo> 


o yuu ^iUJl L^ La3 J-flA jj-^3 dUDj 

Jyj 4 4lD 0 jX» 1» SllSb" : OL>u 


yJI i^Lw^AJ £5j b 4 o^Jja1J jJ 
^ 4 ljL>- iL>y? Sal i-JJjAll £-4 wll£l>l j lp*AJ 

Syjj>JI <jA o . M i> ) b 0jji <aj~> 0* JU 

cijjIaI-/! (jli dJJ j 

olft CJ dJMl^lj 4-uyJl oblSJl (^v* 

dlb — dLi t>b — jj> t<>ftjJI j ljj-A> JsliJ^i 
Lljyl JUd JjjL ^ UJ! cj*b> ^yll cjI*J£JI 
smala, toubib, maboul, : Jl» jUa^w^I oyi 
^i) 4 flouss^i gourbi : Ji« ji clebs, bled 
(flouz : I j£a— vsl^ j 4 ' — 


(jjJI ^Wl Jl tpl i* 

^j£J ct_3j-oJI Jj 4JaLjoJI Cy> ‘■ ( ^*i ^ 

^>odl (> Sj;yw> 

liA .-,. .1 1 j5 oJl£ toia qa pj5l oUK wJUa 


tJax-.yi J-«JI J! £~rjij t|».p 
= sorbet 3 \ v 1 ^ =) siro P : 

. ^j- unl . /a JI Jijs 6* Cj*L> 


4jj> oLjUj OjUo L^l* lSj^I iii 

Jjjs (> J! <-»jbdl ^yle 

d»UUl ikJ % »— JUJI j WJULS51 pji uj/^ 1 ‘•ULJI 
i^i jSJua liji-i vi>Ul^ >Oh 
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il»j^ c-ulS" L$ J jL > I j^ill LwUwj jj 

^ulSj .jJ->-#600,000 (> 4ju£> ^^JLc. iuU j3 

JuAl-fcjj Cl»Ljui| jS 4IL4IL iJuJj 

.t-jJLvSl <j* ^u£Jl 

C>* “ j — ^jAll jJUJl (jl*5 JaJj 

J!)L> {j* ^tu- djl cjLIiS ^JLp c_i jjOLlI 

i Les Elements 1 Ui wJ^jaII 

tdij JJ pJUi j jjosi j5i 

ji^j! If* pli ^iJI 4olJ!>Ul 

^ IjUuI "Adelard de Bath 1 ilyj 

. oaiLl 

] Jj-*J' oUj (j.# iiM5 Jwuj ; lafL&j 
iiJ ^x>uuj I Jl3 -LujxJI 4j 5JJI Oul£ t [pL/j Jj| 

p* ljoya2>i I ljAu*ol JlS (jlSj tpJUJl 

J llu*/ I 0 CjuISj C wjJaJl pic- j 0 jjLw'i) 

<jjL>JI OjSJI J iJL-i3 niJJU cl * 1 * 3 * A^jj olAJL» 

JulC g^UD <ji>j3 JJ 4. J-O ^LftjJl jllio 
: jiljil ^1 ^jxII p^jlitl 

^>iucJ -Uaoj^UI JJ Ou3 ^yJl <4JVjjJ| <j] 

3 * 

c-J pwliJl 4-uj.Jb AjjpSX\ CjUJJII 

0^ <i3Jl ^jaII t 1 Albucasis » 

4-iJiKlJ ^IJkII V n. JrJ I _JA <jl£ Lujj t ioL jSj ^^Sua* 

t j!>Liil j^UJl (jjill j ^jUll pSL>Jl 

pj^ O^jJl ^A C0Jl£ (Jjjil Ot>a%dl J 


O* j! 5 -jJLSlJI £>l*J jjj 

.5 j^U wLSlj J jlwIj CjI > xiy j *LL>I (j4 4 * 

UUj>j t o^-Ji J->I J oU Jju l I OJA liwa,> JJ j 

JA3 Sjjl£J! (jiul^A ui .plij^l l^LJU? 

l>^ j ** * * } i-jjL^jSfl 4 JLJLl< UUSy 

. 4-£>L>Jl UjUJju 

^>jlll <>3uJI —II 

: frUJUJI i-ujp 

u* ja ^jujJI JUJI j 

J! 4JUj 5 U Ji^lxxi (j! Jljy Uju£ Oj-uX>u u^u 

oUJJl Jl^ 4 -lmujSJI 4aUI 
j 4 j <. U . I I OjUil ^ulxi 4j\ UjJLp U>|j 

O^ljjAll L fJAW^ t ^jJl Ujjl CLulS* ,Jsu^^JI 
j oil SyUJI oift j oj£j jS c^b-Ul>^lj 

L^aIaI j < JU.&} I Cjlbyla>JI cZjjISj tiiUAoJI 

frUUJl (jUftjJI (_>OAJ ^ J— ' wJUa jJjj plj touLL>l 

Lfaj pL* U ljJ4A* (jl p^jjjji Ja-Ij 
JJ JBJI jS ^15 tpLJI J*A* c c>*3Jl <> 

Ujuu C-JjaII {JlJ-jl 

iiJLiJl [(^j^Ljil] (>tiJ| ^j 2JI il« 

(_j^ 4-iii l>i ji jljJo J 

JJ Jjji'jll jul* ojyfc^ll cnUJjll 
—786) (j^lll <4,d>J| {j\S £m»L*]I (1>j 2JI Jl J^>oJl 

, A 

o^j 3 O' p-Jajj pLcJl i^jL> 4j ^ jS (p 833 
£Awai ciill dJUII JajLu ^^JLc 

oUp^ k>j J5 0-* 4-J-aJ^ ^>1 ; LudlA- 
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jLbu ijjj* i5jL>Jl J (^1 

Jjj .4*^1 plij'il ; pj i«t3 i3J Ji* O* WJ* 

u fj (Jj^l »jj> UjJ* ‘U 1 ey^ 

*» * * * i I 

.LJU 4j-i Ulijl ol>-u£?I o* 

^jl i —UK* t ^ISj^U -ulUJl AjLoII oja *— uL> Jjj 
1*15 ol tljLiuwl J5I oyJ ij*oL> lJL^j 
i^yJI iAil C-ikfci t(^ly) o*-*) 

o*m 1S Romanes ^UUI <> ji-l 

OJJvlj Lr *jJj j O i" 1 ^*'^ 4 

t^jjjUdjSLII 

t ^ u lc 5 jL* ^ L* {La Chimie) «*Lx*-jSJl o\ 
[(jj!>Lj] j^s> (>liH ujM\ ^Lf> g> *i\ jytt <Sy 

Qayo }> Jl *j& C i « . i? j (jjJl cjS^I j (jl 

OX a ^j| *J| , ijjUaJI 4 _xaJLmJ f ol>JJa-A*JJ 4jjO 
5^-9 L> iiiU tJauMijll j«cuJI JU9 OulS 4 _ia1aJI ojUI 
jj^»c j ^bsJi *4 fyi *-J 

^15 ^jjJi »ULJI . 5 (Alchimistes) 6->W 

JjjL o* o^i 1 ^ *y*^ ‘Ui 4 ^ 11 1> o+* f-H? 
pierre 6 i£~>5tiJ / JUjO— ( jjUil 

0 (5 (jjJl ^jJI J! l)Ui ui philosophale 
Uui I ^ISj 4u J ^* £?J (laaIb jjIju 

JUj ^b O 4 C&-H c5 jJ> oij^ 1 j-^-** 1 tiLiu5U 
,ci.yi jj3-b (jl ti*ib <Lui 4i-ou j»Lc>^! 

; JjL« JolajSll <j)Sj O* li- 44 "*'"^* J M 
(alcali, alcool, cmtimoine, elixir, Alambic) 
<( j|j5 (JauLojS itwl yt 4*41 Jl 0«-t?- 


U jJ> l _ycsyjz>J\ ^JLc dllj .Ujji j AJwjIjj j iwJaJl 
: (jlyjs ouO -uly^UI Jj 4>l"»S yLi h-Jp o*-^ 

-u>-Lj <Ljj y&u |J i V b5 yj « Chirurgia « 

‘Ji ^ 1 6 * ^i lji11 i 2 O k ^ ^ 

j 4_ol>Jl *5jt — t 5 ^>i ib-i v t ''"N — (*^ 

3 bi i_i~oy *jy>-a* Ujjjl <>*<01 

3j 1 4~.Au \jkjy£ oljjSl (> 

. Kx>j~by b_j—»j If! 

^13 t^jJI (>xV.tJI y^£y £l C>* 4ij 

Ctly^Ul J! J 2 ^ 

^aLa, ju>i t "Gerard de Cremone" cjynj^3 J 

|jja K t. ,ij c 4, .HxtUaj 4(W^O J rt ^ 

jLjj>yi t_>U5JI 4(1 >"j 5 -\:y 

ijift jj tijiutAJi <auu j 

.5 0 ^3>o ^|jj ((_S y^jUl Dj 2 ^^ 

ljjlii-»l US' t ojlfJI iiliUI !> ‘r’^' 

4|>^J o«-Ai>- ^J 1 t> *Ji* 

j^U .oLoUJI j *J jt*- 

llj paijjJl ^U-t: j jAMall J* — M 

iAJUll o* crJj .( systeme decimal) i 5 jA*)I 

^ 6 tf Ujj v >il J5W J f^t 6b b 01 J ^' 

iUj tv yi ^ ur ^ 4 y* r^' 

6 yJI ji .3 cl^p^^v. j Uj^i oPlks -,1 pLtb <ui 

^1 v Lo»JI ^j>IU J* 0 > t j Jjt i/*^' 

^UJI - 4 b SUj 4jj^JI <> UjSi-i 
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Lajji-; o^iac 5 jL» <UjjjiJ I 

. r ^l li* 

w-JWJ jwl i^yi . Jl j iAlezan - 

<a 15 Ji « I 4 H .4 l3 y wi «-lji ^ 5 j 

UU3 ^1 l 4 (illiJI) -.(Fennec) 

.{jjJJl *-lji Ij 

jw?li c (£>o*) Gerboise - 

^Lp LJU <1 g _> j l 4-*j|^3 

jj ijujJ! Jlo) iLJJ I <_uJJkJ I <a 5I^5 
.(iju^-Ul j jjliJ! ^ Kangourou 
.(ill>£) LjjjJ! (> cGazelle - 

c(Ailjj) o-> jjJI (> i Girafe - 

Ija lyl£ (jju._u!)U I ^jl! 

t^i (Camelo-Pardalis ) : 0 * 3^ 1 

4.a15jj . j-aJJ I Jib- Jju fjt&jx* jJL>j 
j hyry* o;l5 15 ( Camelopard ) 

. 4 jj JuU I I 

: ^ujbuJI 4^uj^ 

Uul ^jJl <LuLJI CjL>^julI| ^oaj dilUa 

; (Jla j *Uu*#l 

.^Lju^SlI ^ ^ ^1 (f-li^l) Henne- 

. ( J.f- ^ o) {^J-o [tcjLu] Sene - 

18 17 

Ua&>l (jjllll ; Artichaut j Abricot- 

d)l (AL) 4 -ujaJI j obi (jj I** 

,LJ£ 1 I 


.j jht^ l l obi 7 Alambic <ul£d 

^ }j3 jj . bj-cJl ^yl*3 * alcali a >Kj 

; (jjliJl) JLJjjSlI UU^i ^yi^; ( alcali Voloti) 

* ^ 

.|jj-^aJi Jifl (Alcaline) j->-I j^xlc- jaj 
4 -JS.l l (j* L fLg l Alcool calSj 
n t Sll jl) JujUI JjJ*— u> SJljJl 

(j-4 jk^Jl JjajLoJ JljJ U ^5 jJl 

9 > * • 

(Khol 

}L^\jj c- juaL JIj ^U+SJI o^± mi, 3 

£>p q^aJI j (Jj^h-aI I Psrscclsc 

. 10 (Alcool) i»I£ 

J-^i ;> -JL-oj y> n Antimoine i*15j 
c(Sulfure d’antimoine ) j^5Ul jj ^ Jjl. 
SjU U^U Ubw 4 _l>w ju* ^Ix^j _jaj 

'^aJI (j^ U o. 6 Jl (jlS c Elixir <a!Sj 
<U ui BjLo t j_>o- Lp^llLu 

Jl OjJlaJI dJUL*j I 4 JI JLAjuO (jlS 

Jiii O^^l) iA*H\ ~4 #j*}\ U£II Ulj 

. t 

^1 Kseron ^^^1 J-^l 

4 (iiL> ^zj15^>wa* <j* Lp^i-aj) frljj 
; ^ujuuJftJI <Luj^ 

(j-a JljJjJI <-U— j«I ^LujjJl 4 jUJI (j-* O^yu^ul JaJ 
1 5 w ^xll <aix»!>UI <Lu*#l^ ^Uj O^J c c^UI^>Jl 

oja <-Ub 

j Jjj jw^l Ija iCivette - 
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Jl ialSJI 0 JLft J 3 Ol> 15 ^jjJl ‘UjUjfi'j I 

l"SjSja lyu" l»L*4 J~ai 
.(Precoceyo^x* y (3 j^L>) t _ 5 l <0 (>ij 
4jUJI 4 jHjj 4jjj*J| jL iA frl (_yJ-C l5jJIj 

t <„Kll aj-frl 4j_»uJb 4 1 a ~i > jJ 1 4JxwjJl 

j (P) JjUj ( Abricot ) i*15 j (B) op- 
^ ^1 <,(Praecoquum) J-o^l 

j >^ulS tl^lol pliaj j (P) jSy^ 

Platon Ji» c(F) pj-au (P) oj^ 003 " 

MJ <jl5 y$ .(^^si) Jl j ^1 

j 5 U£J t 4jjjj'>UI 3j-ilx» LlJI J5j ji ( I ) 

i^yJI j (B) <-9j4> (P) i-ip- L \La >- 

^ ol>i ^1 Poire: iil5 j o ^ 1 >* I- 111 ") 

.( Pira ) ijUjy^UI 

4 »l‘C ^1 t i^_>L>y*j £>o j (j *bu U j^lj 

ouui j u-ij ijU^i ^ 3 ^ <yJi if-iJ (jyjJi) 

a^oUIl 4#_yJI j -4AJ |J iaiUjjJl 

, 22 jj <> iy oi5 jjji ^4 

: l^vjt ^ ^-yxiu V obi 

yui} Alaq^U iLwj jyjij (jl C£*t 

^**1$ .U5JI A^ljy j (AL) < 4aill ^ 4lwyi 

j I^JjULj ^jJI (Jl) 5 IjI iSy* ^^*1 

: i ^UISJU &[) *( la ' le ) ** 

( Alambic, , alccol , alcali, alcove , a/<?za«, 
lia ^ l( 3 algebre, algor ithme etc... 


J ^kLll ^iUl ; Chicotim 3 Tantarin - 
LJSi ,5-i3ljjL> 5JL>1 (> U*fj3 U j->a ^j-txll 
iiu^l J^u ji LpiA <> Tamarin 

Tamarind j i>w?lj J^SlI ^ 

^o] 20 {Aloes) o^Jl 19 Chicotim 3J^ Li 
i)U3 0J^->^ll (^0 Cj 4^ fc5 

r^ 1 

(> Jj^L &£ 4jli c Uuij U^j 

Jj L^Jlo j oJu3!>Ul Jl (>J jfcj JJ 

L y?yp^\ c^JLii jjo l^>l t iJLLu^l ji i^Uw'Vl 

jyu (^jJl uuuj I ljji>J jJLJl J ^J-Jl 

(JmA Jj^ll Jjb>* |»3->JI J JJjjJl JJ 

Jj>-j ciu^yi I Jl jjaj ^jJl iilWI c^U£Jl 
s^jUJ Jl J -su <j\ Jj 5 L fiU> <yJl ILwjJI oUDl 

■Wj 

: Abricot j cLJI 

C-»lj-iJJll (_>Aaj siJJ U js JsoJl 

I ^ * cjjjLft'^II ^ylauL mJ 4-oL>JI OjAlll 

Jjia cAbricot 3JS dUj ^ JUfl 0-^b 

Jjlj ^yJI 4-f^UJl *ilb ^lb |^^l lift O' 

J! J^- oi J^ 5 '**-*' 4 ^ d 95 

0 i 6^ j! W! J 3 --^ j 

jia-y ( _yji iw^Ji (jy^i) ^ Ji j>" 

j^Si lysa j o-jUi J 
j5 oj 6I5 i t -» toj*il oSJj (.(Aubercot) :y>j 
cSj^b ( Praecoquum ) iaiu^Ul ,> 
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az-zahr j^jJ! i-ujjJl ^ ojp-Ul ( hasard ) 

oli£ j (H) «-l$Jl jl>J (j ^ jJl <uaJ j) 

.^>j-%Lcuil 5 ^ $ \t O— jUjiJl 4-olSJl 

4jJL£ j OjJfcUaJI OJJ* (jl jJjljj 

cijL>JI (jLI ] I ^^aJI <> Bjp-Ul . Bettjoin 

^UJ J y j>>JI O- 9 £y 3*3) Louban-Djaoui 

y* j Jj^l ^Ja — Si! JL>U K±xx -U t(0jL*j>- ^>4 Jj jy’i . u ll 

.objXdl 5bi ^ jl 5 (low) 

J3 OjLlaII ojjfc £| tslUj Jl <JL?i 

jiyZl 4 cl>LjuJ| «-Ul£ i.yyl j BOYXZOQ J{ dJ^>%l3 
26 

-M3- yy (<>>3") Benzine 1*15 uuu l*y tl^i* 
yy Benzene IA 5 y c(JUii:>U Jjli J5L, ,> 

( C 6 H 6 : # >J ‘ ‘-*3L>* J t/ ^ 3-“* 
: jJIyi otoJS 

SjL>iyi BjIoaII (jl i^ JuS y^*^ll JL5JLI Ijj» 

(jl ^ t * 1 L?>>l Jl 4-*J J&lu — 

^ ^ J J 0 » I j O L»JS tl) jLj J ] j 

.( Benzene, Benzine, Benjoin) SAJj 

IjjUajI L^j |» t_t5J I (j f ta-i i^j^l CjLjU* <1)L1aj 

Chiffre ) j o'LiJl y L.S so jyJl o-> 

Jjt_. ; {zenith j Azimut) ji (zero ^ 

ji Sorbet 3 Sirop US' J ySl SUSS j ctyp 
y llsij .U^Sj ^L-i yll Magazine j Magazin 
Moire j Mohair j LaJ <jLiJl 
j-fiwJl ii* I ji ciulS Moire USa 

t ^AUI SlL j L^J (jLS' (j jJl Lftllvu UyJI (jj 



• 

ojyvy tit lb J3 4_uyJl ob*^l oulS Ijl^ 

u^j^j (jl t- AA - eu 0 I 3 tiibL-Jl j LfLlfL 

j|j Bjyy ^y tiu^. articliaut IAS j L*jy.j 
(oyi yJl = Al-karchouf) y iJ£JI J-oU ,lLl 
( alcarchofa ) yBUw^l (>jjt (y UJI cJ£J jij 

• J-^l J! 03 ^ L* v*y' tj* 

4 JI di) j c Uljii- yS\ Jilt yi ainiral J»«J L*i 

. <Jjl j ^ B_yl j (_*jyiJI obi (j£ tlu>oJ (jl Lulc 

(yJI y*i = aoz/r al-bahr) i^yJl ojL*Jli 

( _yG ^yJl (amiral) ^wai) y-JyJl j Ly» »jj> 

U^J .^b ^ Jjj^ (...Ji y,i) bjy> 

0Jy>y Oti 15 Otu j) 4jL>'J (Ctl) yJuo (jl {jS&j L^ul 

24 Marechal: Ji. iUlSl j. jjo j Jij, 

.iyUyJI <> UU- (jjaUl 25 Senechalj 

j->0 ( Zenith j Azimut) jiAS j US IjJj 

Oi_i yj ^yJl LyJLa l j Oys 

(Azimut) j Jly "J ob^l ^>4 Uy. ‘((5^' 

ojj> tuiii-1 Uiu c(owljl as-samt: <A JjjSII) 
A 

Mi^waJI ij'i JJjj i (Zenith) j UL»3 ob'il 
5‘ly Uki’ (j a Oy>*^l oJSJl 0 j-J 4ij.iii.tyl I 

.(AT) uy il 4 ^ 04 *J = ) 1 Samtfr (M) y 
. Zenith Jl oJyo y 5ow/Y Jj2i 
(> ojy-Ul) (Luth) i*lS j ^ tlyi-ij 
^jJaJI JiSJI Jl jjAu U (i_uyj| Al'oud JyJI 
<AS j Uiu ,6d>j Jj^l omLcJI (Jyi iLuyJI obSU 
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tjy > wjil **^ft o (jlS ijjJl u! 

\y\S j^iL jUic^l ^Lc J-»j> jl»"i>>U 

IjjSJ Uj> <>j c lJ i* ; xit>Jb 

.(Haschaschiri) 

Jjjb jj£ 4 J..I i^ill 4 >Kll gjbft oJ&ul jJ 

£j| Xbyb BjlI I JjL** ^juol ^ c ( assassino) LJLLu^l 
4 Jl 1 ! J^>Sl y» Haschisch 

.assassin 

l 4j>lji3l O^H jp>I ^5l«juil JIaA (jil 

[^.uLaJi] fj ^> ji (jL j5Uj us oi sLUj 

<>ug\l.kll til t.5 4 -^ 0* (> 

Ujjj ^1 o 

£ 3 j| j3 ; 3 cv^S-aISJI 4_>Liu 

p ^ j 3 jJLfl Okjjlj lix> 3 ^jjjjAll (lh^ 3 ^ 4Jl>-jJl 

4_ i> ja!L» 4h^>J=u*J I 

:<UVjJI oT>lio 

cULj^I jjMig’ill 3J^-w iJ^jJI culj^lajJl <j<y±-> 

.Jj U3L> jtSi ^ Ojb 

^ill Moussotl iJ 5 Jj*il <>^ 

; 3 juJl Jj^a 3 <>♦ J^ad J Oj15 

oj>J! (S$~> <j**> J 

JjJ ^yJl i-oiSJI 0 * 

5J5 JI 6 > t£.l J3 p>j3ll ^ 

Truchement ^3 31 
0^15 ^jjJl 3J£ Uui £jiJI l^> lH »3 


3 -jL 6 | £>£^3 (3*-H o* ^t*¥) 5*3 

<>liJl <jJLI 1 J-** 4-*JiSJ l ojl^J oj->%xj 

oja j 4-li dllj ,? 3 £ 3 *iU 

JI Jjju I ^ 1 »Ju <-uj-«Jl 4 -al fJl oja <2)1 ^-^3 4-a5->JI 

J &J* Jyu Sjll ola t>5J ii-j^jyJI 

* ^ Jji) Mohair ^3 (jji^l 

4_a! 5J I ^uljj ojj^jsu La 11*3 ^ jfc^U 

•O^) : L ^ 1 hair 

; (Assassins) JI ji>J^ 

olow ijjL* Jj3^ l^l y4.?5a55/// iJ5 

oU-jil 4i4^L*;*jll <fljLLJl UJ 1 ^^ 

Jl; l Jx Cjjuiui J3 ifljUaJl OJA ^ 1^3 t ^uA<A^ ^ 
j ( 5^11 (>j-> 3 A 3 4jilwJI <> j^-> 

ojtw JIj j} ^3 c ^^y>%LJl Jljj^ll £4 v jr > 
.SJujJI (>a (Jj <AJ-iJl ^ ( 3 ^ 3 ^ |kJi c^w^JI |k!>LjJl 

iiSUaJl OJA jl yl Lfoi ^u jjlJl JmaJI ^LLa 

£ 

4AJ jlj Lijlj 4jibJI OiU^a3^iJl J-iS Jl 

t i,b o r j ^ ‘^1 :5o>.lj oj^ 

4 4 j»a>JI j IJL9—JI _jft JjSil J-oill yl^J.1 U^d 
OJLfJ kl»Jt>Jl (jLSii .JjJ.il I JkU'jj'ill 1UI—J 

^ylc LulfJ oy°*-i p-f* : j»jp jit “^dj^ 

,t w 

C^UI (^ 33 j { j^ C 4-xjJIJI OjL*a3k^JI c> 4un.> ^> 
^jJI JjtfJl <> Uy 63 ^d 3 

C 5_»JLjULt iftL^All (> ^>iJI lj* (_yl^ 4-jii; 
1 1 . a& ■ . oil£ ^1 jiftUjfJI iy pUU^J 4_Ji 

^ '}Lul9 *OJjJ 3 
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j cjiUJl ji ^ jlk; Laquais jjC jJ 


36 


H j ^ JJL> J j_>»4 ^JLc 

. ^ (Valet d'armee) 0 ^51* «h 

: j^juJI 4jJ 4-UjjJI 
*. " j! a. > ^jJ I 4_aJJ I L=ul 4 ju^aJ| dJulS 
^UJJI JI 1*1% Jj^JI <> ojUII ^UKJI <> 
<> ojj^Ul Babouche iJS <jl 6^ .%/il 
jJ j3 ^Jxkj U Papouch :^UwjUJl 

11a 6 l> IjU qSJ J .ijJjjJl L>^ L*JLu 

‘-•j" ^ Ot j£& o**- I 1*aL>I j 

<5^ J] L*ji j cL^ul^p j»Lto j /P/ 04 UoJl 
<J^A? f-fk ^tj jl t/B/ ^jA jjLk* CjuIu? 4-Uwl^ 

jjjh ^s. UJ| cjJL^j ji 4-wjUJl ioISJl oja <jl jL£ 
J /B/ jj-ujLaJl JjJ*j j~Ju Ji l» liAj ti-ujJ I 
<jl d>-^! iLiJl <jl . 4 u . u jLll uiSj\ 
i*15H <^jaJI [i^lll] jaI^AJI J c JJj ^ 
Oj^Ll^Jb iijU l*J Babouche 

L&jj 4^ifxJ| (j\ 4 J'i U*a ;4-uUl*JI 

. ^ <-j5pd! <aUIj 4JL> l*J 

rijjjjiVl oUlSJI <SJUL> 4-wjjJI 

J^j (jl Jl O Lain I (jJuo Ot^UsuLul JaJ 

UJj c II i-uj-p Jj^L Jl 

; 5±L*Sf! oja dlJj ^ 

5IjI Lfji jaO j Alambic 

4-dSj (a/) *LujaJI cJ-j 1 

* 0 ^aiU c-Uj ambix J 


(jjfcui . ^J^xll j>o jJ>Olj jL^9 UHlj LU 4-UjjJI j 

(,Jup€ Am A t Mj jfil I 4. a JSJ U LjjijU (jjjuu (jl ^Jbuu -• « 

^ Jj3 <±%aJI J Juo |J Jupe i*JS <jSJ 
IIa JjSj ol (3jjj-^Jl (j-» c^H'IjJI ^lui 

jl (j-a (jl <jfu-j L^jI US c^U^L ^LU I 

Li»i Ua Moire j Coton UJSj ) .(Moire) 5 j_jll 

(J Jji O 4 lS^I J-°* <> 

32 

. 4*ul5 jL^Jl (jA ^jJkj pj (jSkJj c <j Jafcbo 

oUaj j>4 Cafard <■ ** < w 1 1 1 ^J^jJI j^LuJI j 
C 4 -wjjaJI j oLjA 4 Jl 4^ilS j t 4-Uj.Jl j ^yJL^I 
tj— ' lS^JI L>A>-iJl jitu t_Lc>yi ^Aj 

U UiS Lo^A JJUU (j4 

j lSjJI ) mesquin Jail Ui 

ULlaw U Oj^Jx» J (jS-> |Ji t jl i-ujjJl 

4jJSJ li jIj-i p^-Jl <— < L^ ? jJ I wLlj (jl j^XJU 

.(i avare ) 

J->- J] Ji Jj 4-SaJI ^Lyj 

<ji j*i*j (jjA- t jJLiiij i^jii 

Ji i 34 Belette Siberienne "1*^^ <> Uy.j^ w 
. 35 Chamarrer iAZL .-.eiu- . i 

UJij^ J-a^l j d>jl5 Laquais i*15 
oj L1xx4 HUa ;5j T j^*'il <ui£J| ol^J LuUUj . IjjuS 
i " a l2 m I j)-*^i .C^ItLoJl (_>A>w (-LLl^L ^vjlj ijJKjjL) 

ci^JjlJl 4 aUI Jl iy^LLwJl ita^l^ Laquais i*lS 
Jaaj UJL-/I j IjJAd Ji vj^t •'L'JjJI jlS 

dUjj _J t LA JJKli ^yJl JjaII <u^> 
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oLjp j J! ui£i\ I 

(J^Sj Lo IjlAj i. j< * p ^uL>J 1 (jyiJl 

y* Zero- Chiffre <j[ j ^5^1 

; Magazine JJ Magasin & 

.<5!>Lp si) ll» ^aj ?U^Jlu o^Lc silllft 

Jp. JljJl JaiJJI (>• U* ^IjuISJI ox-L* jii 

44 

J i-u*u jill M>-Ju jJ U 4 i£J t ''^La-Jl 

iiLaj I ft 5 tJu>lj Cj3j 

Ixw^l j^uJI olfi J Magazin <*J5 ol^j 

. <jJ L cu 3jj*} ) yjjJs £)£■ 

il>s 4 ^j) UU^uu Magazine i*i£ L»i 

ikwl^j j-i-p <>1111 ojM\ J cJ3-j 

l 4_u*u jaJI l^jbCwb lAjjJU 0-«l3 OJj-aL>0^J| 

^_)*4->^J I j I I y* j L*-* 

,( Collection ) 

jjJI tl jsol 

jl>J 5J I jJ I oLoiSJI (jj j 

:[Lu^l 

JsH\ : [iAJJJl] \Calife - 

j [u^] '.Sultan - 

J>U- ^Jj 3JI S-L>5b*JI «-Uj^l) 

.jljAJ 4 juJl>* |wb 12 j 1 1 Cwjjil! 
45 ^1 ibL, o* j - ■ Cherif- 

jyjj JuJI ll» tjJ-a jJj : EwilV — 


3 1 j> Si I LfJ jl>Jj : £Vix7> 

<«ISJb ic^JLW (£?/) Jl 
<> ^Ijj Kseron : l$3l oJij 

,(OL>JI 

^JL_flII y> L^Loi JjJ j : Estragon 

<ji) ( drakontion ) ^ ^UiJl 

drakon <y» (JiiJI 

4 K.a) Ijliu t*Jj J , 

. hj>ll 4 j .? i < (jjJI 

4_ujaJI Jj ji? ^>e <otL> jij : G nit are 

y-° 1^3 • i jl 

(> Ujjjj cntL> ^1 Cithare. 

. 39 Kit hara lubjiSl 

: Chiffre-Zero 
Gerber t 0 * j^h. 

t_ 5 jJl y> c^jy Ui ULJI ^A-si (. 5 DI 4 °d’Anrillac 
plij'il J L . O .....I j-oi yibJl (Jac 

J-iwJI . 4I ^-I_3 jUaj ^ylc (u) 4_ujJ<JI — 
Leonard de Pise 3 ^j-> ^liu^l JJ 

t ^ ( _ 5 JUJ I oyJI j Fibonnacci 
( jl* ) <> ^1 (Zero) iJ5 j 

. 43 Chiffre ^ UU dJj j Mi. ci^l 
L_>JU j 4 _>J J^-1 1 4_«J^J I *^jl p Ls jii 

:JI iJlk.JI j ^Jl ( Zephirum ) 

Zero JJ ^ ( Zefro ) j ( Zefero > 

dI^j .(£jj 9 (ji) e^lJj>yi ^ iJ'iaD 
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<-+uLi\ (f l 106-1030/^ 500-422 
ijulttll ^ l4 ^15^ y>Ls 

JjlP Liu I .Ajj-u^UI JJ ^>y cO»lj->Jl j 

jlcl^b£ 6- 107 f3j (jiuLfll j <u_! j Lk> LllSJl 

C lH ^ A i n I (jl Lft^ A ^ Jj3 

.aJa^II *L*JL 'i *-L>JIj ; cJ l > 

<y U ^ zero 3 Chiffre t5 x*J£ (J Juo ~4 

t &j51 

A-J^ J^lil J3U (J-jlmIjaJI (>wj -5 

^1 Chimie j* M *L^jk 4 Alchimie 

A «KI | j>j Ij^jIj £ «-Lla Jit |kA J laP jfcj > JJJ 

, (aa»jl 5 frU*-i5) o Jj^ll 
cLumIJI l_jL >,.^>1 jlaju^I ^JLj3- ^Ljm£ j->-> —6 
ulaj Jl aa^jkJI L)jUil ^JLc jjli aJI AjuISJI 

.(J^lll) 5L>Jl aJILJ j A^od 3I 
AuiUji'dll jy£ cAjjjaJI j —7 

•J-^i j 

(J^ 1 ) ^J* 11 l^ 3 ' 

4 fl i rv yu^> lift Ja ftJJl lift AuJlSj I —9 

•(J- 3 !) J ‘^j^ 1 vj*o J 6» IJI 

(Alcool) U LSJ cx>vjusi ,yJl ^UJl (> -10 

ro^lill <Lu *j yUl j 

.JbCu^l ^ jJkA. Ai ^ 'i JiL, * 

,^ 5u«u l_J »l jJii ^ 

Antimoine J~©i j£uu-ll 

0 — ij=> u-£ (JaJI) o-t ‘■L> 


>l£ s_}j LoJ : Vizir - 
iJUsJi LLj J j jx>S [ail i\ .Caid - 

(^l...^l^oII 3 Sjb^/I j) 

: J^tJI ^jiuJU J 3-uj*H 

J jLkjJI (j* p-$->L <-Jja}\ (jt£ 

tl>A «-Luil J! 03 ^^! 14 ^ I^aIIb cjh£ll 

jft^l *'L>aJ 

oJLpj I.i5ft 3 .^uLtfuJI ojft ^lll ‘^aIaISJI 

; w Jl wlJ5Jl 0 1ft 

. A^u^fLlw : Orange - 

]: ¥7 /f/z- 

. 48 4a_/jUJl ,> : ^4zi/r- 

4Q 

. ijSjjJl ,> : Minaret - 
.ijijjiyi i> \Alambic- 

' oUj— JLjuJI -III 

j LlL.*JL.' f (JJI Jl ■ 

'■— ’ f * / _f^ 1 2* / . A^- V. 1 / ‘ I *—■’ LlxL^aJ ' f 

. Zft^j ^4 ^^£7 ^jji 

. 1 A i-*Jf jJ±t J 

129 « 120 (^w U t>alH lift — 1 

; jjJ Ij _a 1— >tll (j* 

« L’aventure des mots fran^ais venus 
d'ailleurs »Ed.Robert Laffont > Parisl997 M 

j 3 ^xUI jA^v bl aJLJJkII j^Ju—2 

. (r 775/ -a 158 

jwUJl 3^1 Abu’lqasi J*H\ J -3 

I 3^1 3^3 t Abulqasim 
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.(Alezari) LuLw^l o® ia-uyJl JJ <J£JI 
i (jj jJj jlL> ' > llifl ll i ob*l 3 —14 

<uin I ,jl 4_i3j t lj^9 LsjJbfc (^1 c LajJ-a- 

^lyl >.n hi oIj jj 

":ot^l 5b-> jj j Uij ->j ^ 

jUajjJl &\ Jl5j C jylll Lfia “4<5 J J— ^*11^ '“liill 

(> Ijjj^ c_Jb*a <> v^ 9 ' ^! ; 

ixpv« j j ."5j^l> A*>J j o£>- O' tiJliaJl 

OjI jlL> ji wjUill *lj^ it* {y W^* :Kj.vaJI 

• ^yAj Lgul Oyu < j u- a 4 J^b j c5j' 



.( Camelos-Pordalis) iAy^UI o* ^aj-15 
5 :LfjL LJ£JI sla (P.R.) o-yali jyi -16 
oi *ilj ,(>Jj jUa l$ja ljL»i gttj <lJaj 

t * 

Jl (Sanas) y-*> ^j*i\ u 1 

3j£j l» y> i_ >I j~cJIj .ik~yill Jejl 3 a* 

yl "iU j\ D.M.O.E y-r^J D.E.H.F. o-'r 15 
|jj> j tSena y> <b~bj*J' 4 j 1£JI »lfl J-^^l 

<iiq ,4 j (^jIjuj C jm : (3U— < j l!«j) iai) (Jal®; la y 
<o Jj*j5b cujj :«-U-Jlj LjuJl (jl:L->^«JI o'— ■‘■1 j 
j a ^ji (jA Jib} .B«-b— oLj — ' j 

,> : li-JI O' ^155) ‘T* >Le> 

(jj<"A «.Ul>JIj JaJ2>o (objJlj jbjw^l (ja Ali-a»3) 
|jl oiuoi jl> -Uj tOJ^j ^ liy 3 j ^ 

(jLJ j ^ ‘ G ^r h3 cr^i 


.(Antimonium) i j-*^\ j-a»*Jl xi'i 

Civelte J^»i o' “b-b/JI u *M>\yi\ o > jSj -12 

- .jLtb ^^Uaa t 4 _^_jjJ 1 ( Zabad ) Jb} jA 

(jLJ j_J < (W^ll lo^» (^a-u 0'>J^* <> ty 5 -" 

" :oljjJI I— >L»5 j iiala- ^yji b* Jijj clJ^aJI 
J3j t li$Jl (_y^ > ' 3 9 O'* j d ** ^* l' jy j — Jl (J-U jla^Jl 

Jupb L^-lw ljj-i <-Ju.>-; j (jjai-jj 
OlaiiJI t-iyi b Jb j-aaIL Aa*L> 

j £ju y>j l bab Os5lj (,£»!>**) tOi**'^' 

.%nhll 

fc-j Ja : k_»L>v-5j ":iu->^ — II o^jaliJI jj 
: jbjJI j O^j^J' J ‘•4“ JI 

: 3alJI Lilj h_jlJaJI Lfja (‘- r J- 9 N> j') 

J 

L^_uj ol>J c byuJ a Jl I 

C ^-w SjIjJI *9 C5^ 

Jjf /'43j^ jl «U3u.b dlllft sillj 

a J^a)I Jl i-ujJI 4-J5J1 S&i cJb>- 

Zebitto ioJiLlI oJ^iol ^1 3_JU=u^l 

jl y> o-^lyJI cj ~ zj l5-^^ 

CM 0JJ>L ^>11 ^ ^ 

^Sill ^yJl UUm (o^>) 

(la ^^£3 .jjJIj .-a ojlx-JI o^3 

yi |j jl yj> 4 uyw 4 jaJI J L-ldl ^ 

Dictionnaire des mots d’origine etrangere : 

^Ux> ch l^UI AlezaniJi' oliu ^ 1 
oi>j j 5J c Jl^ ^3 ,vUUl 
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*$4>=aJt4>Ui4H 


Abricot iJ5 <ji ^ Jjl. 1* jaj -vj^ 1 J tA^* 
j c_jjjUl (Jjjt o* I AaIII oJL>j 

JLaL^I J IaUaaj hg">" Jljj U L^JI a>o-J!j 
OJ$y L* IjAj i u ^uJjl\ ^Aj |i-jJuiJl j 

Abricot <>i ^1 <ju^yi\ AJUiS^I 

hflllt I juft <jl LAjI pjLuj . AjjLju^I yj jt (j£- CjtL> 
AjlSJj 4-uj*Jl J ^y-^l 
. Ax~u jiJl Jl L^Juj <Lubu*JI JJ Jilil i-uydl 
CuLj t I jl V a *. J 1 1 ^Jjjj 1 I ^ Lol —18 

Ail** o yj <B Jo J jA^Jl A#ySi\ AjSjII A l^a iJl £>j 

*^3 .(iy-<yi Lf *k’ ‘Jlj/l* 

. »g ■ * j, 1 1 £>• Ltjp jIa^VI ^4jJ> J ^jLmxhJI 

. i^yctl j JaI AaL> 4jjjUa)I ^A 

c __ 

Jt3) .‘ jxwl oLlji>Jl ^lt jlixj J3j 

c3^>L> Aj L iS (j5 jh*' CiwiJ dja uj • c53j^ 

.Articiocco aJ11u)Ii SJkaJJ aj^ 
ojL^i ^At <j^l (Chicotin) ul£ jitJ -19 

. ..3 j. 

3 ^->----. *.a ^A£ 3^ II y>* ~\ ,.,+ i ,a I 

jlk; U5 t (Coloquinte) JA>1 >JI <>* -#* 

<> 4j 1£J| jiu Jjjsu Jl5j .jJ jA L> JU ULoj 

Ijlm 3 Socotrin Jl ^jdj>3\ jwl y> Socotora 

.Chicotin Cicotin Jl jJ <^^*1 Jl 

^jJl i-ujAJI JpUJ^JI (j* LojI (Aloes) 4-dL£ —20 
si . '* 

ly\ j\ oj — Jl ja ^^*11 LgJL^li .4-wJjUl JJ cjJl>j 
S j^^Jl £ojb — d^J^I j o 3 — JUI :^jjJI jLsJ ( jii. 
c aj j^yy lS^JI — jlj L LfA^j 


Jj5 Aole j A>J3 Ijl Lsul Oj-*Jl 

: jaLHI 

4JI uJjJLj <j*uJ UU ^Iclj 

Ij.mJJJ JAP auI lol 

<i-b^Lil j ^^a j SULwil Oaj 

.5aJUU j BIjIjJI j t i-JlLil j 
oL5 Cuj ; Ul^ w I^S^UajVl ijSjj Jj 

JJ y>j aJ j ojL^j j <3 J I 6* ^! 

J^kll JJ t n .t. ^ LfJL>lj lilt cjl.>j 

<>• £y ^ IwjJl 

tjfculj . aojlLJI Aa 311* JLol 

ij±£y chI^I J jlftjVI 4 ju j l > 

C^jJuaJl jl Ua : HJU j 

LlwJlj 

^>oJ.I J Abricot -17 

J ^jaJI L^-L^ij c^iuAll 

j /.j 4_Oj^J I aJLw3aJ I ^ ^JL>Jl aILjCLwI 

UaLj UjJ aaJU^ a A i w? 5jaj aJjlUII ^Ull j 

j cjl .PruneA^J^iJb 

j^ju jj coj^Oj e>^L>-)(l L5 lt jJLLj ^15 j^jaII 
ibij jZuu ill vj^b 

.(iuwjJI j l5Jj j 

AiJiJli j c-Ia^ i^-ja-Ls 

^jl ^S^Uaj'ifl 5 j5jJ Jj cJ^5^xllj j^>J| J-a-Iu 
j j— a*j ^1 — a'J/I j\Xu3 ^JLt jUaj ( 0^ — II 
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4_uj) -24 

. U-»jJ JjlJI jjjj ji tub^-9-25 

ji >>JI ^ J^*l' -26 

oi>3 ,> v 1 ^ 4 i-P^ >* 3 

. j J O 5 '- 3 Ul £*“° J 

(Moire) iJ5 (/" -27 

3» 0 ^-j) o! • Jj^j ‘ 0*^*) J- 3 ^ 1 J! 

,<>ii- jj-o vj® 

jj ol25il U1DI o' D.E.H.F^li ^iUij 
,ilJj£ j . Mocajarro o* 

(_^i) Moire <ijJl J^Oll 

^IjUl o£Jj gH® W®*W 

I j> pJ t^j^liJIj jLjDI (J-*-» 3.1*3*11 

]ju>jJI iu>^ j Liul ^1*11 lj* plj) ^Lol^yiwll 
(...Jw-j^l p^%*ll j (^3-^1 
(Moire) I*1£J ^j*" J-®^' O' ti-^ £* >wQ ^3 
J~>3 U fojijii j Sj^lj " :0UJI j JU ,(5j^») 3®> 
, 4juj 3! o0l5 4.0- SliJl ^3-03 o* 

: J15 

jjj u->lj j 5j3«*J 0J3I 

? „„ s „ . / 

'Sfl^a cjl?U «*>.*-} j 
D Mathieu -<*>LsJ ^3lsii^ll cr^^' L»i 3 

y 6 j ^ .ki i J-J J*®- j 53 flosoy 

^ Jiiil j lk> "Jj JJj c5j' U 3 t (Muhaijar) 
J_oSl jJ:ljJli ^3® 0^ 3 i 3 ‘(ji 3 --*) L +'- £> ’ <->l ^ 


Laj oWj- 3- * o'-* 3 *-® 0^ J*jj 

,jj liiDl (jl ojjLu jjl*« <^l jSjj |J . ij}j 

^ » A.^? ^ | Jli Olilu "Jj** ^ ’j '! 1 (jUj— /'il V A I. J> 

vzju-Jj Uj*ll : J3-^- 3^1 J^3 .Ojr^3 

dJj £.3 U*l_ji 3 :J 15 'i 3 i&ju 

jUii j 6 j 5 j Jj 3 j is <■ ( _ r >waA)l U.^1 j (Lio5^iJJli 

clu l#i»3 Oi'3 t/ 1 ^ 1 ol iO U ^ 

fcijyjL>JI j iJiJl Jl**i->l Jj 3 -^3 c>j O^-* 0 ^ 

j pi - j «ulc <01)1 ^jJ_<5 4 jjJl*’ *jl* Lcui t— (33^*" 

vIwjlv jj "SI^Jpj jii ojj^l 1 f*jib*3 " 

.SjJ^U j>oil L> jlS <GI jab- d>jl 

y^uljAJl 0® Ols t c5j® fc ' ^ i>3 

^ ji JaiU ^1 J^Sl J! JJj g jX (J A^>JI 

L^jS >-jyj (i' 

J! O' j1 - 3J ' ^ 4 <^Jsljj v 1 -^' 3 
^Jlfll ji <Eoi JI l-^ji j3u pJ Jj .bjji 

SjjpI 4JLoi o' ^S3 Ullj cJjO>vJI 

y*j L jJ-jj 0^ J <3* “21 

, l j^Jl v-jjl®- ^'3^' 

(jj 5jj) 4^15 ji JjI* 3 j “22 

Jjj jj5_^i c(Abricot )i<J5 UU — ** j 0^' 
t ; Prune 4* (iill (_^' ^ 

,^^JI p^oJl j yUAll UU« Abricotj 
t w<UKJ' 0-^J “23 

coU*JI *(£>*-) *■&' ‘l ?^ 1 ‘> £jl 
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<, (Moire) f (Mouaire) <*-* — >jl\ 

yUl ( Mohair ) cJaisli SjjJL* 'V* 

.ytlS- £~/UJl (jJ»Jl j Lpj->-i 

s* si ‘<r>*) lJSU > s ' ’ 30 

jjl ^ 1*5 US* t J ^.r>g )l jowj BjiUl ^LIajJI 

. 4\n* * jJ. I 

j^i ^ ±»y Ji o' J! w - 31 

jLJi j yd I Truchement Si-lyJl SjJUl 

& 1 » oJL>J jki)l du^- (j*J (j US 

^uji oyJ* J ^-^i ‘U-yyJi J! 

jl o>j^k ; j»5 Trucheman drugment *Xx^u 
Jjj SjJSJI cjjlS i 5 i*il d**> ,>3 (.Truchement 
jkwL (_5 jJI oftlwJl _ji < - l> ^>jill 

SJ'iJI Jl £-> 3^1 Jijb 6 s pj <■ i>>^ 

Par le truchement ) : Jyis ns±>y>3 Ly l*j 
jit 3 I IIS o& jl 1 1 IS 4Ja«jl^j I (_5 1 (^6 •■• 

...IjS 

J^s'il 4_Ujt ij ((jU^>-jj) 4jiS (jl 
Jl Lajl kullj J3j .j^jj ■Xrf-P 1U vtjjjju LfiSJj 
(jjSJI yiS cSjjj*JI JjjU j 5>-T Jjjb tjfi ii-UjiJI 
(_s jJ I ^jjUII (j-ij 3*3 jdt ,jjUJ! 

— Bjdli. ,> Sjy>-Lll Truchement SJS 

:jy>-lll Drogman 3-*lS SjjjaJI S-wJiyJl j 
,> Ujjju SiLill Drogomanno SJlk>^l cy> 
(jl JlL. yd I Dragomanos SikujijJI S_ujjtJl 
.(D.E.H.F. (j^jjli jJajl).Uiul |^»Ui 1^ l . <*> l 


^i j jU 4j yi t JUi>^i J! -o*i 0^ oS^i) 

tj^ljJl Jl>Jl»JI 3 * 
c jiJL> jjj JUjj i<j-»^l Jjjt iIh 
k_>lj-dl (jSJj j 3 * <ULft jji>Jlj 

LuiijiJI Moire <ji 3 * j Jj5 <> *^»jSj U 3 * ii-U* 
,ji (>♦ dUj Jji ‘ij c Jj-> US 5jl^* j lfU?i 
I ISa jAt ^LJI oyJ* J ttxJlS 4^1UI 

.( Mouaire) 


Jjj 4-*«i (ji^ J 0 3 f ) 8j1,4 
j J15 .Uui j 0^1 j j (^ 
dJjj>c (ji : U*jj (J* lj>* jy*. ‘ts-* 3 * jU":oUJJI 
U Uj4-» j <5UJI d^jUj (..) 


‘ur^- J u>A Jl. —i J**- >j! -jyi jk? (••) 

pjj } : JU_j <Jj3 <!*_} : >*l J 13 .JJjij 

^ ti ^ « \ * '* tl * * " 


_>u 3 (..) U> 3 ^ JT 3-3 :^L>-?JI 

:<jjU inlas 3 " :J13} ."lljtKi 3 »_*jkJl)lj3*‘- L5 -iJl 
j 3 ^j jlJI (jlS Si I ji ‘iJjj ; SjjU Sljjl 3 .*- 1 — *U 

J! (S~°-i O' J! •"*(, J S?’ 

....BLiJl i_93~o ^ 3 (Ojl^l 3 033^ I ) 

(j 1 S-jiii jjD I (j*'**’* I 3 S-I I J 3 IJ -29 
(jjLil j ojJLfeo^l (jj cj y l rf l ( Mohair ) S_jJ 1 
^J*)) J^Sl (> L^l>i ojiUS^I oh ‘Jr* c -'^ 1 
(H) tl^JI (ji SjJUI olfe J ^tuU cnijUl 3 .(jdK«) 
I ^ ~ W t U» tSi-ljill Slill J *l» jJax* *5l LfjS 

(by) ^ C>i J ( 5 j>*) v 
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^jUaJl Juj y\ Oj5j JlSj .^LoiSll i-JU «-l^5 LftJjl>- 

: j — »S f I j5> oj JLSi 

CaLl^ ji jLy'i/l ^Ij Lo IjI ^jL> 

i, i - V* 

*UJJ? uD>l j 

J->J ; ,0jjj jljwJ 4 ju>. 


<>* U^3^ > ’ * Jj****^ J ! ^LuaII Jj . "4— *Jj 4u3 
4i*j 4 _lJjj <-ljj ^jjJl j!A-» 

dlb >1 oi o-WI O^v J .JLii j ^ 
Lflo jj£jJl (jj. n ^ jU-r»J I ^jJLucu <_p-lill 

'yrj* fk* U 1 ^ ^li t(jr £y l+>jL,yj 


L i ,i a . > .» (jl5 bj jfc^Jli !>L>^ Lai 
£*>Jlj .Oyjt <>a— / J 5 j djSjjLd fiUi 

®Lfc> jj ."^yLU j Jjjj Jj-J 


Sjjuiil ja-xll j»*u2j OJJlJjlII ^U*Jl ^-ujb CjjUU*Jl 
('JGlxj c j j juoj I 4- ufu J &J3 

£y}\ lift <jz>->j ; Jlij of ^LDi 

bjijj t$ ^a 3 -j — 3 uJJ ojjJL> <> <-ljUl jL>jU 

.j^lS^Ilj JjJil 4-«jaLj 1 1 $ t..i > j 


j Laquais iJ5 -36 

D.M.O.E Urtytti ^AftJuj . J-J J t *3- ; j 

j <JJ jLiil <jL£ j ^ l-ibiel 

J^>i (> Laquais LJ5 J! <(J) lA^M 1 

Alcayo cuJ3 - jj tAl -Kaid j 5UJ! jj&j 

4^!>U?aJI J! L$i*j C(^5*4 *aJI I ^Jlaaj 

j alacays IajjIJI Jl \y±\j alacayo 

^j*taL>Jl q^a) I 


cL»UkLa * 4 jL>J| : ubJJI j -32 

jj .^jjJl *La — >1 £j-o 4 j.>J| . . . t— »LuJI 
:KckJI Jxp%4 jj djjA-o t— >ji : Ja A > ^Jl 

^- > xl I jj .e-/L-Jl jjji fjti jl l . j (J-jjL ji^Jl ^jJ a Aj ^y 
j»olll jjLi-a ^ y :iy*jjJI 

4^>J| ^j| iiJjil JjA3 „k_jLjjJl (Jjfi (j^xL 

. 0 JLAJLA-4 C ^4 Jl>OLJ JjjL 

U ^ft <-u*ujaJI Jupe aJL^ 3*^ cfill 

(J^UI tSjjUlb cJjJU ^-^1 

. i>L)jL bS* lj-i. ^3 ^j5L» jij c JJL-^I 

ciuyialJ bu; j Cafard J=uJ jlk> -33 

£baj c^iljil (plUlj ; v ■JL^AJil I 

jJaJI ^JLp La— » I jiLu U5 t^UJI jlj— jI J3U j 
iCafarder JjuJI <1* jiilj 


j b j5j .Cafardage ^\ } ; Cafardeux 

^jl -iAJJ (J^jL-J| (Jjill JjU» 4_i— UjiJl 

(jrf oljj c jiLS” Cafard JUaIw! ^wjJu 

ii-uJL>Jl JlaAx-»^ll Jl (jilS) <a15 JsJ x> 

- jl jlxjJl j ^jj ( Cafer ) 4 ^ un > 
<jljA>JI ^jj -34 
c ^-VK 3_9 li^ ^ -35 

<J-*aJI (jl D.M.O.E. jj 

Sammur iJ£Jl <> j^U Chamarrer 


,jj: ( Belette Siberienne <j ^o_/ vi*^) ^ 5 ***# 
.LaU (-US' ^1 Zamarra Jjjls 

d)j (ij—i iijjjw oIj : : (jLJJI jj 
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jJji <11130 (jlj .^jj J-si o* Papouchej 

.1 f-Jp LaaIL?) ^yJI 

3 ^ J* (lA^W) J 

L$JI Jlj (. wuJl>JI j 4i» t 4 > nnfl ll S-ujaJ ! 

J iUiUI J cSjJ J jJailj )^jjUJI JiiAjSlI 

. (4^*jJVI 

^ dj^Ju JjAUI ^^aJI 1 0 -38 

^jjil | 3 4 j -.i >jjJ I 4 ftWl I djJ LSj t OA-Jj-C*^ I 

oujJaJI ojiac 3j .(dragon) ^jI Jl 

; 3 eJi lx >l <jj->jiJl tji 

<>j 3 3 Ch £>» 3* 

^Jl£ ,Jj->J I 4-9 jJ CjLu 4J»I d JulC . £4UjJI 

y>j£ (j!?') 3 *'*SjpWip» 3jljp> 3 t*’l lj^>- (jlw 

; JJUa j jAlb jjjiS 

j ^Jl^jJIS^ 3j5U! 

rt :JU3 c jUjVI <Uujl> 3 ^ —AJI U! 

*jnLy c jaI! 4j| jj.fl.o,>Jl <JLc ^jJI 

(jl..i al"j ^Ub UaJI JuP (...) 4_w_> 

W ...l^J ^ LbjjiLo L^-wl j'^LiwJ 

4*j 5 lftJbL>v g £>li> c-Lj^ 3 3l5j 

twiju^u 4 jLj <ji>0 Ja 9 0^1 blj c(...) 0^*3^ 3^ 

fjjb 3 djI^JLwl j cdLuJI |JLc 3 <-LoaXwI 

j5UJI aJaj jjSr j oW jjj jaI) jjs- 4 JI 

Kithara ij^ll o' iiJjll Jy-^ -39 


i J« 2 JI I la yy i_ 5 j 3 -^II ^> 5 l)j 

caloq L#JL?i ol D.E.H.F.^ P.L. ^ 
t-jUul lfl«3 j jj <3 jJl *Ij*II 

tju-a^ 3 tOulakesik-^l Jl 

<Ai^Ua2Jl 0^ <u— u_ji 3 l ciJl> j L^JI U^Jk 

JjO>u ^i D.E. J3 . Lacayo 3I alacay 

(jjia- l y*+j (a> Lacayo <> 03^ 0* 

Uj3JL> ^J>3 t Oj *\ ..< w) l < 4 JL>JI J Ja*J JumU 

JJJ3 JJkJ 3I Lecar Jjo <> Lecai <JLai33jJl 
"oi^Sl j ^i-a,! L 3* 3 ; Lecher 

t .U...H 3 A)jJl 3 jUJI 3* (l^che-bottes) 

.0.U— J ^_oL>Jl ^jL>JI cliUus ^3 
<a 3 ^ J^t Ja^u; LI3 

(jy^Lu-i tLuyJl J juliJI Jail 3* ix-Jyill Laquais 

(JM.K _jAJt ^>juli ^ykci J3 ^yJyAjl I lift 

j) LjjS cJ-»j ^yjJl Laquais Jl iiLa^Li t<>AUil 
(^1 9 3) LL.i> J 3 -j 3III CaTd Jail Jlift (p 15 
■J**J*y JUill ijjyP JjJj 6 ^ 
cal>j ^1 Babouche ids' D.E j -37 

j.jy JU3 ^ ^ ^pj l mJ I (^jftll J ^ *y fl l^ 

(jftliJl 3! jAc (j^jLJI £>j 2JL Iftjy^Jal 

Baboug p~a cju ^ o iZjjjC- <j_ajli JJ J-p*jII j 
111 La cailS' jJlc ^jLJI CjJii\ Jj .(gyk) 
tll> ^ Jjj Papouch ^3 Ijl»- l#l» iujS 
ji Ia* c Pap uc 4_t£jjJI (jj 5 jyi»-U c LI>Ij J.o,.~.. >a 

^ -»jli J~oi Babouche o*L ^3^ 
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,-. ia - m i ^ oLci oUj this Chiffre y Zero 

: Ji* chiffre iLUJI UJSJi »L> <> Soy^i-Ll li^L^I 

Chiffrer, Chiffreur, Chiffrage, Chiffrable, 

Dechiffrer, Dechi ffrement, Dechiffrable , 

.Indechiffrable 

!j\ tiiJjll Jy& US' Chiffre = Zero Ujj 
<JSJ I (jlj tijjjjdl (_yU» ) 4*1S <jj J->l Ufri t SLS yl 

jojiJI Lii»J jlO fj (Chiffre) iLlSJl 

■ , t * 
j y** ^ JjJ C>jl O 4 

<>y t J-X*Jl tJl-lJl (_yiUSJl j4_jJI ^S- yi JOt yi fSj 
(^LeJt) 4 a 1S <ji SUjjy .Uail BjLiJI L$-yU-» 

Lis Sj^ic ILUli (•■>'*41 -U*j pJ 

.5jyJl> o'Wj y ^31*4 Lcul <J 0 >jJy 

|J ( 03 ^) ‘(Oj^ 4 ) -k*J _ ^4 

jaJ Jj Magasin ^ lx > ly i*lS La* 

• JL t 5 jLI U-J jS LUJI 5jj3-Sll (>« ojiiil 
Emmagasiner t Magasiner tMagasinage 

•t!' - 

IjjJjv jjLm (-jujjSI U jjjij (uj-^) -k*J u! (d 
l_J_yUl i_Uj£ j IOjJ-> ^yjjW Uyi L_>-uSl U-UjiJI J 
2LLJI :^>ll JUAi-'il j J>^S idSJts 

.iLL-Jl i_jL?s«el yi Aam»U-JI y Ujb)fl 

iLSs ,^1*11 lift J>ju Cherif SJS jju jJ -45 
,jl |J .(P.R. jLil) vy*-’ 1 -4* j**' d 11 " '•'k Lf*" <*k 
(Sherif) tSjLi It — IS Uui is 4 - aJ ^ 

t (Sheriff) o* 5^1 *'■>* W-Jt ^3JI 

<_iiSJLI ^y-Jlill ^yLo o"v 


« * 

cithare y guithare : ojUI o*mJS U-J/J! cukci 

L^?I L> .» d>« <L>j j Jy^l c>l "■*! 

<— qitara 4 a>jaJI 4- Kithara 
ioiLUlj <. (guithare U-Lyil 4— guitarra iLU-.)/i 
.11 ILL oSX-jS Iaj^jip ol L i > « (>• UjjaJ I yS> pj 

4 - cithare <Llu 5 UI 4~ KitharaMijjS)/l) j>~\ 

.(cithare U-o/Jl 

a\S 5 tf 1003 Jyj f 983 J\y~ J j -40 
Jjjj ;i_>L»J*JI |>ift j 4 aLcuj AjSUjj Uj^A4 

.(Sylvestre II y^iLoj (.-tils U^jUI » . i. nU 

4_ujaJ| ji Ujul^JI UjjaJI (jfbj -41 

j,y; ^1 i^USJl jy>J\ (Le:> chiffres arabes) 
_8~7-6-5-4-3-2- 1 > : I j^Ll ^ jlocSlI 

^1 f lijSl J^UU j ZUjj <-(0—9 

JJ a Jji O 4 blj — i^iJl S 

(jl t— .(I.V.X.D.M.) 

4jjjSIj j il » » ~..i II 4 jaS^ 1I jy 4 ^!! uW Aa—ujaJI 

(jj_jjjS3l jJjaj (j'y 0**4? 

.LcfJjSl j4iji Lfil ^yJl 

,JU y*y ; f 1240 J y 3 f 1175 ^ Jy -42 
j P.L.^yJI txy* Uil J15 ;^U=ul oULbj 

iluj J^L (jjJI AjUJjj J 5 IL j 4 JaP 'Gl:<4A>yj 

J ( 4 ^ r 1 ^ 2 

£» 5_ujaJI (‘tsj'Jl Ja«wj (j*^ ^4*3 »L>-»I 

.ji-aJl 

a i. ..\ji\\ Jsaj |J (jil-J?) 4jIS -43 
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3-uyJl *uJ5 v ih sl jlaJ c JL>- J5 ^J-Gj 

djuu-il t5j->l 5jji5 diUJ5 ^><a*]J <-wjliJi 

Oranger j Orangeade : JJu Orange <> Ujj ji 
.U^j Orangerie j orangierj Orangette^ 
(jl 1 ^ tig UaILI ^ill 4 -^*j >ja 1I (j^ijlll j5jj -47 
(Riso) oJUsj^I o-p dJ3o Riz oJ5 

1 j l.r>l J-UO p-$-JuUj 4 4^Aij£*j(l3 < j . \ , U ^U I (jj 5jJl>jJLl 

(jjJ lliko JJ jl 4-uij 5 .. * *■» .* ) 1 JJ Jj*-fl 

• ^jjj 4 J! <j_5 J ^ 


^»oJI ; o^u jiJ) j Azur 4,6,1*? ^jl^4 <j4 -48 

c (^jj'-fli Lp LlLuo I <jjlll ^L>jJi 

jLJl (jjJ 4 (<,5 j !>*,*■ * J I ) ^iUJI (jjlll 

4-uja)I ( jjjj'i ) £>+ ojjJ^U 4 <15.11 j . «*La*jJI 4<djjJI 

dilo 

SJ5 (Minaret) 3JL5JI <jL JAJjJI -49 

Ux>- Jl L f U3 ( jis> iiijAll oJup J-^il 4-j5ji 

031aXJjI BjU dj|j 4_ujP L^jI ^i X^ J I j ,^wJ lj 

AuS^jJI (jp jl SjwLu o,..ij> jii I Jl oJ&UI iijjA* 

«*L>jI l JLp L^JUaJLtr ojIaIaII o^L>JI J au>u ^Ll 
j^lmI^aJI J5j (> p-H ^-*3 LfJuj cpJUJl 

4^15 . JjJj j5jj 4-JL& UaUpI ^jJI o^jujaJ I 

Jj tUj^l lift !>UIj ^ <j£j ill v ? '■'’ ^et 
l^wAi iDjil (jl «— OjaJ lj . A <1511 OjjP j5ji Lm jft 
Lf*ll5 ipj-ojll Aoiijj-Sl JbUJ^I j L& j5jJ 

(J>l C lift 4jj5j U (jj5 Lft C^^ojJI lift Al» Ljl4L> y <jill 
{j£ 4_u-*jjiJl Jl i, 1, 1 , 51 iii^aJl 4^1511 (jl cij j5j Lpl 


L5 tl^jJL>JL 4 j ua » <lluu jl 1 pU> J (jylill J*4xu 

^UsuJI (jjjJaui <— ftl^J wjl^juII (^Jjl^^l iajLilll 

.P.R. ^1 .ojjhIII d,U^I j U5 f \S^H\ jaiUj 
4.aJ5 (jl 4^UjL^*ill (jniwXii yd I (j^aj j5jj —46 
i^^SLJ*Jl Naranga iJ5 (> !>L^i ^L> Orange 
Jl Narandj i^jUJl Jl oJilil L*Juj c(ojlfll) 
. AAwiOjaI U iJUau^l Jl 4^11 JUj^jJI ^-*iAo. t > i^WjAll 
-uJ5 4 -Jlc J jj o on j udI (JjJI jJL>JI JUjjJI ui 
4 _LwI^j (jj-aJI (jiJU (j£ lj->j-« di«-L> S&3 Orange 

( JUiji) <4 j 5 J-£»i UJ 4 lift I jlj 

^-^3 4 Jill JUa L j^I J 4ajLj (j5j |J ^lll 4 -WjaJ I 
olft (jl 4ju jUUo LS 4 ( JIaj y ) 4jJ 5J ixuaj \.juy»C 
idjjAo (j5i |J JUjjjJb ( jl) I I 5 j4jJI 

<iAw^lII J JUj J-J I J-^OJ (jl Jjl 9 (ii 4 L&j J3 

^jlII jlaLJI Ojil OjjjJI yP> LajJlB c3jjaII LftjJj » Lwl Jf 
.^ijAll ^iil^jJl w juS j £>jHJI jl ^^-*3 

ijL <jUl ^jj-iJl D.E,H.F. ^y\l 
Jl LJlLi^l j Rancia <> oJiUI ^ 

4jl>jl* h*jL dijjlJ Lojj L^Jj5 J] jj jiJ I J Orange 

oul5 l^Juj t (Orange) jw^l lift iu-Jy 

(jj5i j5j .j^LJI j t5j-^l (3^^ J! Sjjlll olft »■■■ >! > »^ 

Bj^Ul jwU jib iiijil pwl (ji (3 1 4 I jft (jAaII 

(> Jj'il ^^1 <jl *Sj± c ^ji5 ^1 

0 j 4 jJ| olft (jjJ ^Ip Jlj t-juftill ^j*A4i (OR) <a15JI 

+ (D.E. jllil) 
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£j>y_ <ijJl il 0^3 ‘^' ^ 

^ (>u ,yjl 4}UJlj ‘£.4“^ 

^UII 0* u» j fciiH 44* o'^y. t/*^ 

4 _)MjL»j 4 Jjll* (jlp 4*^ • ‘ uJ ^ J 

» * 

<5! j3 lll 04 iui IfSUiil O* W 0^3 

.^UJI dlJj U5 Oj^lo 6^ 


^111 D.M.CXE ^15 j £3 j 

.oil iUJII o* l-^- 9 . <A-Jb j cuSjU# 
iwjS MinaretLfl* oi^i <yJI B^lic 'UiS' <jl ^ 

Lajjjvj O jjJl oLjJ Jl^SCLj! Ji*5 t j ' ^ 

d 11 jj 4j& (j Ia&MSj 

JJUl 5jlill5 olV* 4^ 

tj yJI :5jUll jyU* i> _Aj 
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Les croisades vues par les arabes 

^fcud U (JlA JjJ t VjJjaJI ^Jaj d (jJJJjLall 

OJL^-iuu->l jij i 0jl3 J>L>- oJL> 

sorbet^ sirop JL*iJ J* iyLSJl <o 

-so* ^^ujlJLaJI Ojli d *-*— * <jyJl J! 
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.pi 97 2 4 5^AUJb ojjaJi <aUI ^->v« 
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: 

0 ijSjj -1 

l-LJL? ; v->Lk«JI t_jL>^*U £*L>JJ j 5 j5jl» 

jlj <jj Jjlj 

1 4^33"^ ^ 1^ * — 2 

4 J 4 LujaJI pu>-Uil <JLaSl» 

pl978tjijjo 4 ill 

I jIAjVI 4 Aj J.'V —3 

Cx p— #UJl 4jli*Jlj <_ u* . 0 l j 

jlj C^yjUxiJI JU L yxL>3 4 ^jLuxJl 

p 1 985 4 4 jaJI 

oU> .4 

jb 4 (J^>jjjJI £>jaJI JUfxJ BLjjw 

.CJJjJJ 4 j£laJ| 

: .5 

0-> J^La-'!) 4 4-Uj*Jl ^\Jj 4aUI 

pl*Jl jIj tjlLc jjaaJI -u£ 4 (jlaj^ 


.6"^UU 

:^>jI IjjuJI .6 

■A** ijulb 4 <kb ^UuSll cZjlj JL$ <J>. j 

4 J?UjJl 4 «^l^i)l jlj Lufu JL4JV4 ^ p%-Jl 

.pl986 

: 0 uj 4 b.ll ojul^ .7 

jJ-xJI lJLJU 4 diboJI 43 jJU j 4 -ujJJI Soof 

4^yjUx>Jl JHA i 4 

.pi 990 JabjJl 4 ijJjiiJ 4lUl 

: (iujKjl ) o^UJI .8 

P 1993431= 4 cl UL^J l 4c5jbTjj^aiiJ 




bttlill 


jfcbjliLLj jy$j}\ jJUj 


Resume en fra 119 a is 


Cette etude traite un des fondements de la grammaire qu’est Pargumentation. Elle 
demontre que c’est un ph£nom6ne universel, puisque Phomme tend naturellement vers lui et 
toute connaissance- quelle qu’elle soit- ne saurait 6chapper a cette tendance a 
P argumentation . Elle a montre aussi qu’elle se presente comme Pun des piliers de la 
grammaire arabe ancienne, et c’est une methode a laquelle recourent les grammairiens pour 
expliquer les faits linguistiques codifies et prouver Pharmonie qui se cache derrifere les faits 
linguistiques eparpilies, en utilisant le phenomene de Pargumentation des mots comme these, 
postulant que chaque mot a sa raison meme si elle n’est pas apparente, et ce suivant les 
principes essentials utilises par les grammairiens dans Pargumentation des mots : 

" P&onomie du langage, * 

" La difference entre les mots et Pinfluence de P economic. 

“ Authenticite et derivation. 

" Interference des dialectes. 


ic j La5 l jiJmJJ Ijl L jj t j»M5U I pic 
0—4 ola 5b! J jUtI I fjx* <aaJ! 

jL 5T o— • J-Jl <JLjjJ ) j JoLOLlIj 

J — 4— >Lu u Oj u jJI OJlJ» j CjJi> ; JJUJI 

^jaJ! jjkUI ol j .Jijjju oil j*->j 

<±uJl>JLS ojjJLs [+ aJjuu J «4ju jkj-JLc cJ W J Lij 
oj_^j>oJ! ^juSLj t JJLJj pLSJl jfc-Lcj oaaJIj 


v-jLjuj^I! o^ J^L-uu <j\ JaxJI OojlL 0-9 

O £ cLjl>uu$ tL o5lj 1 * « 5 Ol «*ljj SjulfJI 

.OaLuL4 Ia\jJ 

j oLSjl u— 4 J- .x UrJ I j 

A JU jxi I < ■■ajjflll oljL-J»J>J! *-**-« ^ Jua 3 

j—9j t Ja*JI UjISjI — oJL^jJI SjLoj>JI 

d^ L'x J | j Uvj dj M juJ I 04 jjuS j *1JJ j 0 L*/ 

jl dj ljLa>J I djJb ^ L»Sul> * L$J 

1>WJ C L« IjJjtAJL) ol I 



yljA-' — (•) 
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^ b" * 4-Jbp * " * j >j ^J *— ! , •> *t w c 1*)^ ' 7 ’ .' 1 11 b 

JJj J_*5 jljJJ ^IJl (^Jl U> 

cj\ y 1 *! ‘j , jJI J- 50 s? 3 -" '■ s - ft U J^ ^ ^ 

\xj> 9j _Sj u, iUj o' ^! y^ ^ 

tSy-jJ ^3 — < ul-9 ‘4iJjJ Up b^i 6' S* 3 ^ cP-P 1 
4_j j$j Lw 3 — jJI y» 3^jJl 1 >» UIp ^ Up 

, (4> " L^ ^Us 

JJUUL, Ojj->T <-ULc JJ3JI 

* 

l—ib) 6-* •j!j Lj3 .J ‘ L -Aj | 

^L^b t( *316o) ^Ij— Jt 6-*b ‘(-J> 289 ^) 

^byJl tLsu, t(_»392) £>ib i(-»337o) 

.(_j>592o>) 

J_£J ^li JiUJSl J-jI" j ll*yay p lj L -*J 
tU-iSl ": ^I^pSi 6* 1 Jy* “■pUwp 6b 
L. J— UJI <> ^ ^ 

i_5L. ^.-jw i-lo oi ^! (••■) t-U-’y L 4^3 ^ 
OjLjwkJJ Sj~-3jJI *llw Bj^uJb tLf^i u -1 ^' 

SJjSJI tL « <^ JI 

Ijl Li>£ J-»^JI (^y <> tL *f ^ U)1 
Up : JiLi JLi op (•••) Ukw <-** 

? ij_pj J~°>ib ®LP °'^b 

j, 13 - 1 j oju ji l*ULj->j ‘vy^ 1 P**k ^ 

j,i.j .c (^_« Ui>J Lw |»_UJI U*^ 

■ (3> " U^u »b>ju/lll Uyuej ;<tUJl 

j o—L/il ^jUll 5^uj*Jt *L*1* y-j J ^3 
:L«ji l^J»b 


ti^siii i»> b/'-b ‘^^b d«- > ^ :i2 b 

bUiPi jLPiyJt J jpj^^b L b- s,i ^ (^®3 >3 
«- c5 -i; j-jUI cr^b 

. i j 

I lAe. ■ ■ /uaj 4_ili tUUJl o-* (US3i Ujj Uj 
(^yiii <> (-»i80o») - 0 ^- iyw o- 1 

<>j>j J Lajj^j ^j-U ^ ij-* o' ‘ sLs ^b 

3J cub L.jiP (—Pi 17^) jL>— ’! 

(_»149 o) j_*p c* ij-y 1 4JJ35j jjjuJJ 

% 

C,'^lLu LJ15 l*jiip t(-» 154tJi>) t^UJl <jj 3 ^ ^b 

0 j r,-,^ ^i jj <. (2) bnlyi UiTy **b«J 

|j “l*. ^ i-j j-*Jl cjUUj j t (J-U-*kM 

, <3) j»!)L->^l Jj 5 ^ ^1 tff-^3 

jUl (>« Jji (-» 175cn) J^>-i (>; Jj ^3 

> -w i L_>l_o>-i d«-> »LpaJ1 U»^jJI «-U1p Cm JJUl Jl 

t Lftjj-i Jjo O^LJk: jJ — « ,> 

vj _kl oi ” : JUi ii 0-0 fi Vj-* 31 

t ^-ily oj_yPj PpP= 3 (J^ ‘ sJiw 

cI^p JU3 fJ 6b 4 UU ^3^ j f^ 

^i ^Is ul. U1 p U 3Ip *ji lS^p U U1 «Uksb 

2JL1p (J 6b ^ ■ ■ ■* »" JI S? 1 ^ 1 3p iiLJ, '^ ,l 
bb ^ J^j ^ ^ ; > 4 sr^ 4,0 ^ 
6J 6 p c r Li^b H^ 1 *»** tl ^ Jl 

cUk-p^I 6^'y- 11 ^ 3 5 ^ ^ 

J* jlJl j IjJ* U3j Ulii t U36UI 2^>Jb 

t |j_5j 11^ UuJ Ij-S* J-*i M : JU W-i- ^ 
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#$*>*# 4>U»4ii 


ji-Sj t 4_>jj>L!l j»l £L>^ll Jl SUj Jj i 

£ oLJ jj— Lfcjjij (jLjj'jll cJuJUdl jya {yt 

/ } liUoMJU Jit LpLj jaS_>oJ 

jil £l» SlliA jjSj £jl Jjd->iJl jLauiMlj 

ojiLoJl ( 5 j— £Hl ji ^l . ^wl l Oj^j 

£)-*■* jL maJ *^ I 4_J JwU L-4 £jl I l SUj *ljj 0 - * Sj^jil 
J— >o ^j.n l I <J4 <AJ^3 jUl^l ji <a! 5 itL^ j J-fJ>- 
oj^_> p-aLiHl Jj— ^ l>u 6 -*j ojJLill (>-♦ 4 -IjIaj U <J 
UjlyJ! J->i ^il I jj £>4J OjUiJl <AO-flJl 

3-jLjUj OL-a^j <-L>i j — » 4.5 jJ I (ja jAJL> "ij 

/ ) LfJLfcftl c-uwj <■ 

Ja-iJJl tj- M u d>j-j L5ji JLjj» <ji Jj SjLw^l 

< 3 — Lj IjI ojiLs ^j <J ^ xx_$ *)l . <i jilij 

0*-^3 - ^^juu LfJ ojji-i LJSJlj .Ojjjy 

L-$— «j tojjLi L^Jj { j*** 4-U>Jl Ui tSojli L$J 

* 1 y** 5j5li 4-ujxJ ! j <nk*n 5 1 jJL>j jl£j Mi jSj 

* _ 

.JLJAJ (j-9 jl twJLjj? £>4 

: Lfctf Ojjij lijill (jut* -2 

j 4-Mj^ j->*jj ^ M-ji <ajLJ| Bj- 5 aJI j U j 5 i 

jo-^u ojli^/l oi—ft jj££} cojli^fl j 'ij <aU\ 

1^*11 J J**-’ ^St ^I^aJ L^L^£> ) ijli ,4MwxII 

^ l ^ii-i - k j ji 3 « j .g t^Jjil 45 ^^ JSi tSjli'jflj 

<- L^oXaJ | Jit I Jill lift ^jtJjj £ l*jjjj (jl IAjJaJ (jSftJ 

frUlj JljJl ja-j ULIi jii ; J^UjJI ji JjtfoJl Ijulaj 
U* >J I <«-sy 3 -ajLUI J^ai? Jj^fl UjJWj tMU 

;^-., iw tl jMjl-AjU ^jL-allj ^Lil J^iJl 


; ^jiJJI jLxidVI IJlxj — 1 

4 4jJ i_jjxUl 4_*»ljjJ q\ j JJ — i ^ 

jiaJLJl jJLLill t<5jAJJl cio^Ji (jIjlu j lS^,^ 
^^jJI j^ljfeJl jj S 0 ^ 

4_>Jj J_3j L CjI — iJJl ^5b <xUl L^_j jli*J 

jx^JI ( j^Sj jj ^ 0J&1 j IjjJiu U5 olt 

t jjU-> <j_ a ^-jL^ j OjJjo- <-t!>LJI I j_5 jt Lj jit 

$ 

Jj . 4_J-t Loj>j 4-jlajjzJ ULui ; jL>u^(l it M jJI ; IjJUi 

— c-Jj-jJI ^ .. r>3 1 jAj— (^JLjj oic 4jJl fjLa) Jj^jJl (jj 

j it |iM-SLII ji-> (jlj tjJiJl ^«ljj^ cjlujI jjJ : Jli 

f 4_>j oUl Laj M— A5 4-JLic> J fli c J Jj Ji L k_> jaJ I 

J OJJhi tLujjJl <aJJI (J&j Lx>- jj^I (J4 fjj jlasj'j/li 
l ( J ijji5L# jl iijLid cL^xxSljjj LftUJlj L^ijj> 
5 J->L> LjjlSLi LdMS" Lxi>jj jJ LjliI ^LJU «iUj ^ 
J— 4-uj*Jl 4 -aj>» jjJl OwlS 4-Ujjj^ I o LJLII 

jj-ISLII < j— t jjuo : LftLlj^ ^ LUjj c ( ^jJSi jl 

c 4_^xtu jU^o'Vl OJ-^/u L jJbj c JiltJ I Jaill L 

.^JLoaJI jj^..^gll J Ll oiil jL-taX>^l Jl J —M-> 

j^ftljlaJI j— 9 jilS ^JLt jLx^^fl SjaU? ^jtlajj 
dJLifc jj-SLj jj_>- c Ldji-t 5jj»JJl JLjcw^I ^JLtj 

L>Jj ^iJ I <AJJl J L o iid LUj jaj ^fj t jl 
u ij-jJI Itj 5 ill <LJj / } jjiPsd j*l jA Lilj c <JI 
li— » Jilj c jjJLiLwj L JiUjj £ji ^OLo L jjjSj Jl 
j— « jj AS J M-^?l Oj_Jx>J t OjjjjKdJ I (jj^jAJLII I Jull 
4— xJx 3 ^fj .0 JjJt CjLJ J ^3 jtcJ I jjkil I jftljfe 

Uij^il j»LSL>^l ^ USJI Jl JJISJI 6 - 
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, * 1 ,1 3 p Lo Ijli .IajjIjIj Lajjl yi> o yjjLw-*_j -ulliUI 
a t* \ c. \ji *L-*j SL»Jl (_y^c <ii!jJ *" » *-A^j 

, <l3> oja ^yie 

CjI <-luA*J 9_^3J ,_y^ Ij* u * *<3 

oJlw Ua ji^ij J £ 

jjJ=u jiis tj-klilj ii— i Jill *L*li j- 1 * 

J*j>i t (H) o'Jyilb L^ 13* J! jk-o' 
^ ,^U Uj>j <J Uljpi ^Ulj ^ 5Ui 
C,L.j > -M* il<-iP ui ,yM ^ 

j. <a*tH lc j /i llj-Jl A& ,,>l<Jlj < LaS-> J I 4jS O^iaaw 

JjLJ j*_Cj CjLJ dl (j— a O U jLaS ni^AjJl 

La !_j_cjil i_Ji*J! f l£>S» oja Cy> -tr^ 

1> t pjjJl>j -u*Jj oa£ly t jkUL e^wl 

iSjj> I ou^xftij (_jk-ji jj ^ Lili Lic jIa 
^ f Jdj 4_JI_j 5 j I. ; 1 ~° CjJjL_>j 

4 ^5Sl1 cm K^ 1 f *-*>** if** ‘^ l 

, (l5) LujaJI £}J Oaj ‘iL c^UaLui-a^lj 

OH o£j* ‘rO^* 0^ Lf^J 

5 _ji ji 4 — s^UJi t/- 11 

\ Mj J^LajJIj «-L— j^I oHi 0! **-£*^1} 
jxj, j W-^c oi—:>u ^ "i jLi i 

.SilliJll 4 _uLj->JI OujU-a 

OjJii ^JLp a 5JL?'il ^ 

^1 ^.^Jl c>H \yjti Lj^ -*UL0I ol» 

Cjj L^jSi I^L*- ji ibJj'ill (> j-* 

j_» Ujju *L> L«j C J-*Al y> ‘ L * >UJ| 


t ^yJ-c Jj-i ‘tj-A 

JjLaJI 4 ->j 4 <- £>jUil LiA JjLiiJlj 

. <U) c,A^ c>u 

LujLill Boclilli tMiu "^\j"j "JLs ul^l jij 

\+±J Jj jb '-#-^ c5 ' J , -^ 1 ol 

\ x . j BotfLJl oja mJL> L ^JuuSl 0-* A) La c>^J i‘L 

cLJIj jl_jJl '-'— 31 j^d-LS’ 

f 'p| all a a 1 L >*_4 CM ^ ^ O H** * La®_J 4 1 1 f jS 

jx-t _C)Li-alj oW^b (*^ J ^ Aiij JJA j 4 j-»LaJI 
,_. J r " . K <UJjuj J!>L^L ililSl 5 jj> iMi 4jl 

C>^ 4 _uL ^.-caJLlIj t (_iLai-lj 
j_pC^-.l 5 tl aui jJ— ail j lj — a> .LM >0 jjj 

i 

j_3>j ; ^J. jill M_M (it) ^ L < Tua I J^U-^ I j t I j l^*o— > I 
J <8 _ LLcLL~Jl v ~ ja j jI LU35 <L<»j t(JjL>JI c>^ 
^y^iil iilLLil OyL oj>J 63 -®" 

^ji^JkII IIjk o>^! (0 s - gJL^b 

CjHH* 4-Luj pUl jU»?U L-<L< 

. (,2) Jau JJIj Cldci ^SJI ^S-aJl 6 " 
: ^yilj5JUVl Ijo»-3 
Cj_« 6>^' ■-. » * Jl o^Una Ch Ll-'J 0 3 ^*i ^ 

JxjJ <ji Ji-fr L^ 1 ^ 1 jUi 

C^_yUJI OJ — O ljJL * ^ ,JA l -^ 0 ^' 

j p^-Jil lj— fj J}— 0 6 —* AlJj J 6 jlj3--w IjitS 
^ j^_3 cm j .J** lyj 9 ^ <ji o3 J 

LuU jjjju iL^j Bj 3 ~o jl Bjj^a Bjiis o3rH <3' 
cuLJSJl ^IjJI 4^JJ Jj-j c^jaUI Ji^l Ch 
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UjU-Si jjljj! j 4 _Jl ^L>L>JLI siU j J mu jJ 
j ^_ojL>j (jLS sIUj JL3U / * "L$Jlyl 
twuLJUJ J r»"U j, Ui.nl! tbb Ou0 ^Lju^I ^ xj aII p!A5J I 
{ j1ju Jy Jjjjj c (j <>* L^JlSlwjj 4x>U 

: (2 \ S^i 

« » ( 1 j 5 1 » > 1 J-jjuJI OujJI (JjJ — 

— ( j (jLJjl I (jtiL l— J.» ( J 

: I— J^iai t5jj U <JjUj 

* A JA JJ>J L# frUl — 

(Jj— » o^£ *il 

(-5) M m tt H it* * 1 « m 
4j ax£ j 4J J jolwuj 

j Jl J-»3jiII ^5 LJu 

(J-5J 4 OjjJ CX4J 4 J* tf UU J«A0 JJ>J & ( JaAJ JaJ) 

/ J jL-i jAj 4 jlSu CjJl£ y>J JaAJ JJ 

/ J k^jUJJi j->ijl! ija jUj 0 H j^i oi 
j ji^l ji (jl — J Ui> (jl Lsui <>iLu tjxj 

■.. m aIIj (jjl^Jl) j j ljl *>} I c3jjj— ^ JL*5 
j LaJj->l £>j-JL»-j p\ ^ aa.^ Sl t5jj jJLi c(jLaJij 

4 J*-> j JJ 1— » S JL> li c (jv ««JL |»l jL-oJU jaI "JLgJT 

jL^I Ij-^jj t w j5jJl" ^a LoJJ c LflLjJ-3 La£^ J^3l ^1 : Jlii 
( j - 5La> j . (2 >-iJaJ ±-l*i Jl iiMDl ^ Jl>Ij J£ 


Ofrfj*^ jjla 3 O L* / * euUUJl J_>Ijlu 
j^V«.1j 4— Lu a3 / ^ ^IjJL^j Ij jLoJL "J^lj^rfsJr 
frL>- jl ^>j-c (jpj-Jl jaj (jLS Ijl (j.*— Jl jLJI 

L-«Ij jl— ^Jl 4 1 JLjJ <. frlb jl v_ild jl 


g ^3 ^ A > J I j !>L»I IjJ-P t^yJl 

M—gi t^iujJLI !>Lgl ^illj 

U^ij frLw^l j ^LpI k-jl^'jllj tjA-aJJ M-g i 
, (l6) Ujy oliM»JI ^j-^I olijjJljt jUi*lll j 

o I >■>.! I ojju *l> <jjj 4jj^i 

u *.Jull j j-Jji 4-jI ^J-A i Jj*il 4*JI jl J— £?Sl 

j Jjl >Vl 4 — il ^( j LijJuj 

bj±-£ (j— i j jjx— J JUaIw^I 

("^—JjJf k£ 1 ^L-gljx5^l jJ V I > 

li-A j 4 -ajuLI! jlljJsJLi jwJ 0— 43 ttijAUlj ^i^jllJl 

I oLuj Jl L^Jli jUjux* 'i OjAJ jXC- ^Ijb 

/ J jimi oja j «-iji ijm* 
:oUUI J>Ijl? Ijlw —4 

tj-4 J-4 AjLsX? 0j4_iS V L>^ JjJ 

tJL>lj jj Jl>Ij ^)A>w JjlC Uju>J jJj t 4 ->^ j 

ji "cjI iJJ I J >ljj" o^aLLII oIa {S ±* jJlL>I jlJj 

I J JLU Lx 3 ^UoJl OJA jJl jUj I "oIaJJI <*-jS y" 

oJailll oU^ckaJU Ijiiw ^>jjJIj ^>xxA^Ul JjS* OjLg 
/ * fjmiki Va^jlI I j 4 jjjjlU 4j>JLp SjU 

fj|jJ?l Sy>lfeJl olft jl^tl JJ (J jj^ <jj\ jtii 
j2L5l jl (jljLil oi OlaojL>I U_j " : J^L> c f 

J £-4J->o (jl^ 'ilij 1^4 Ij 13 t 4 ,j JjL>u ^jl Qj 

J-flLU ^1 ^j-kjlxB t ^Ul>-u^l9 ^LuJ Ju->Ij (J>- j iil 

j ^jLuU 4-4^5 j (jllhfllll Cauls' 4 Am4^S JL> 
(jjSi (j\ 4j j^Sl ^JL>I (jli c o jl>Ij Jl Ml.p^fl 

(3^ ^<>JaAJJl dJju j J OA^gljj 4jJLu3 
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y> "cjUJJI *-Ll*J! b yi ,4l*J 

I j jjjJ i>L-3 jj_5 |J * iJJI o-> L- 4 ! 

U y> 3 c5j 0J1 y^u y. U ii>y* j 

s ; - ^yJI c <32> "i_.yJJl 4 jjj — *> C^-*i 

L»|j t^LjiJl *Ux>i Cy> L*b ‘W^O* 5 W" 

/ 33) JijJI J BIjjJl jl 4j-iUJl JLcfcSl tUx>i yd 

£_Jj (irLijjjOj OyJ^S tlix>i y^3 

,>3 “ : JI5 JA> yjl f U)ll 6! c iXUI 1^3 
/ 3 ' Us->Jl O* <£ 'J*& 

^J>|^ O^b I — . 4-ii 

,._il j t^_juL>JI o-* c5l t 

ij| .-.I .^'.-llj i^jLaJ! jLCiyJJ L^Lxi-ls 

y j W-b^-KJ 4AJJ' ^ Lf^J 


• <30> W!j y>j J-*4^ 

j5 <j\ Jjh'ljlll i— >U-il Cyiri lhj 
i OaJ JJ 4 Ju * A ij d>P U-^-w J5 1>U5 j->W 

ili.i 5y>l£JI olflj . <3I> iiiu UJ 

,4j»dij ^^jji W j y- ) 


J_i.bj ojaUJ «-L«ja)I 

jjLt jL-^i dU j J! v^j L *^ ~ W* kJjLiJJI 

. j Kil l -iLJj j to — iy y — 4(iJ-*>JI 

L *J>£ Ci- J y IS*J 

,Uj Lfl £-2 lSJ ^ ‘4-^ <— ®k>J ‘‘-y* 0 *-b J 

4_iJ ^ yd^* •4±>'* JJ b y 1 ^ 1 

sju-o jj-i — j <y j^~ ji 6j 

Jj_» tt s^>i U1 yj 4^J Cy> <iy>^ 

iUJI -U JUi yi (^)Jj— >jJI J^ 

C^> y-y >yi 0^ *4^ ^1 y* Uib 


i-»l jjJI yi^M 


t| ^yJI y > jJI jja»j yjy .58— 57y^ i-* 1359 t2t 
,12yo 0i£ Jil^b 161-160y£> 

5^111 f> b j ‘y’^ 1 “ 5 

jIjj Ji>JI jb iy<y-b jy jL i- ■ ua ‘ l D^- 5 
.400/1 (O.J) Ojjii £6 jDI} yADlj icUJJ yill 

ill jJI l idjM 1 6j u tSyti j-^ 

; 47y^ 1 1985 t 2i, tc -oyJb>^b 

.52 c 5 1 

.61 ye» <ij ~ 7 


, -. e i=.-. t . ^jii. 16^^11 liy 1 " cy^ 1 _1 

C( j_.JI y-uj-i J5<->J *;' 4— <b J ‘oi-O 1 ^ 1 

.7y£. 1 1994 43^ 1 4-*-'i 4 (Vjj 3 

«.L»;^I V fO' JI ^ “ 2 

.160-158 jo 1 198 1 ojyo 

,8yo iy*iiy3i tsy^ 1 jy^ 1 " 3 
t JjUIl ojL-. i^ill Jb j j-Ui'jll ‘^ L ^j )l “** 

c ly3_i% ,66yd 1 1 979 t :JJ»;y2L_iJI yb 

t| >£JI jlji i-«bbJI ,jjl_*J.I 0y5b 
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x>-LcJI ; (j^m) — 23 

.371 ^370/1 ^L^JI jtuy-24 
p!>LJl ajlC ,jjjL>j t <l> ^ . u ^jJ j^ulj —25 
.40/4 c 1 983 ojj^jj ;31s tu^l 

i. (Jj— tl 4jij| JL JlCj ^ ilvfl 4 p-*-&ljj| J^UL^O t OLAil l _p3JJ **26 
0J^!^ i >Jl ^Lxll ^. i U . m 4 wjla^j 4 -j u 5l» 

c (^^L-ajJlj ; 257; 256/1 t 1954 0 jaL_2JI 1 b 
; v-u5Jl pJU C &*} J-tfxill Uj 374/1 

jj — -bjj t 154/7 ;(c^.J) O^aUJI 4 ^juulII 4ju£L«j 
j—iollj 4 _pL1xJJ j_5jUI jb ^ j->dl 

<. ojaJI 4 96/3 ; 1983 2 i* v^jj^lllj 

L—ujaJI jIj II pJLc jL-t>S djIjlJI j 

.589/2 4 1983 L*J 

,374/1 ; 4j^Lo>Jt jiiju -27 
t^wjUJI ^ ^L4-Jl oWyJI Jlc j ooJI jlalj -28 
<L>j-all 4 _jL*_^JI ; 6-0^ I J <duc>LJ 
tb^ Ljj 36/1 4 1983 5 jaLaJI 2 1» ; V U£U U*JI 

31> ; 5j>1 — 5Jlj sZjjj** jl«> tp^L# Jl*JI 
(jl_x^ >uJl ; 63 ; 62^ ; 1 979 

Jl_ xP JL*J»-I JjLc ^jwJI (JjJ-RJJ 4 — jIj J ; 

4_4_j£JI j!j ijby-AA Jl J>4 ^xAJlj 

.144; 143/1 c 1993 oj^ «U> ; UWI 
cLfcJuu L*j 262/1 ; 1 381/1 ; (^^cu La ^JI —29 

jL>i jX4>J <_oUjlaJI eijLxll 

.26;25 l >js ;(CU.J)21> 

; 1 jfcjAJ l 38/4 ; c_^Li5l)I JLll! 3^—** ^yJb jJiw —30 

cLjiJlxj U} 256/1 ; QUall lj ; 399—374/1 

26;25^ c c b^b 4 265; 262/ 1 

.288-286/2 c^ljUl j iu^Ji 


— ^ i^-.Ni 4. >"< » ; ^iaj| pj>b>*^ 4 aJJI jI^p — *1 £>* 8 

. 155<_>p ; 1978 ByfcUJ! 6 b ; 4^all — 

d>l c^kll u^ J 4 c^M! j jr^-H 

.49os 1 1985 II 5 ; 

Ol US— * II S— #ljJ J Jm jJ *O-l>0 L b .* | A-v>'^l! j-bxj —10 
4__JbL>JI j *.«ll c^Ll U ll 3 4 _xp^AjJI Ljhjlilj 
; 1989 j-jIjjkJI 4-* U^ ll 4 j‘J- >^JI 4,,. ,»jll tSj^j 

.36oo 

,38-37^ ; 4_UjaJ| CL>U l^l l L-»IjJ jlib —11 
J_UL>J ; 4>iaiLa>Jl 3 ^L flUU OJJfc ^laxj —12 

j ;^j^*Jl v__j L^J 1 j|j ; jL>oJ 1 A*x * 

.352-342/2 

4 ^ bJi 4 4 a j (j 1 1 ; pi— ajJ jJxaj 13 

; j_>0JI 3 c^Mb ; 1 29o^ ; 1982 5 j>LaJI ccjjLjSU 

.32^ 

f^b JLa; ^b J^b £*yb ^b (/•j ~^ 4 

.dUb 43U^b Jtfflb 
.UbJLJy Uj 132 ;4 aUI jlj— 'I C>* “15 

fju \ — * ; t y^l 3-311 3— >dl J-Jb 3 J'l— j-3=ul» —16 

4— /U3 J— *dlj 4 34^ ;^>oJl 3 tr'b^b 4 131 1130^ 

4 cl.ikl.1 4JU- yi 4 -W j4 ; ^1 — Jl 4 Juj^ b 

4_*fljjj ;49^ ; 1983 3 b ; ^^^lllj j-JtuJ I j 

.40-39^ ; 4_u^aJ( diliUrtll 

.35^ ; ^>JJI 3 o^Ly^b 4 30/2 —17 

.50— 49 < _>o ; 4jojtjlj 4pUj JjuJl jJiu-t —18 

p lull j|j ;^JL-aII 4 aJJ 1 4_fiJ 3 ^lauu —19 

.304 (jjp 4 1 98 1 sZsjjjj 9b ; { jx»5bJJ 

,372/1 c^UbJl -20 
. 4j1>j Jl 4->-Uj 4iLi ,j£ v±jJl>0Lj —21 

,» ^Im J! ^4^ “22 
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.214/1 toUlj Jjjiilj 

jjuu" o*J-W <«J <JVi* J y*yi i:)> J1 ^ -33 
3_jail <-!*• ”<-*0^1 s? t^ 1 
.159/13 1 o jr^UJU 

j i_u^Ji ol**JJIj tU-u* L-*j 353/2 ~ 34 

.592/2 


^>Jl cSAf-. (5^3 ^ & “ 31 

1 382/8 t 2t t Sj^JI jlJ 3~*-> (-*Ub 

ciLjj- JL-* vny^j tLJ v ‘j^* 4 ^ 0 U J 
( Li) SjU 4 1988 Vj-^ 1 0^ j I j J W 

.591 1 590/2 j 3^' 0 '*+ U, J 

yT f t | iAJJI *LL; <u*-« U a> J1 ^ }*) _32 





i t. i^l j A 4 /uj 


Jl4u>0 4 J 


Ix-fJj t<yL*4 a-* L-* p^i 

J— *■• pLo*j(l j£j 4 <-Li*)l julc ^jUil ^JLt 4 ^jlL» oulS 
: JU ti±x-jjj>Jl jfcJLt i_s ja! pJLj L ^1 <jj (^jjj 
.4-4 jU* i-iyw ^LUlj t4_fc>LJj i-JjA4 LAJL>i 
j J— 1 ^1 3 -jujJI j <jj£j 4j2>Ul| £,i dli 

di_ 3 jii IjL _3 c p^LJuJl ( J.. ^> v> L^_)j <, *—>ILl>J I 
* ( } ” Jjl L$->L# pUla^l (jl£3 C LfcJLs ^yUll 
* Jtffll l j 4^-oi^l Js^L-il tipLiJ^I fjjJAUj 

f^ 1 u! " :p-fJy p-rf-^ J-^ tL*-> [U.'i\ 3 <.lfih J jL* 
(jljilU p-UJJ (j-a J-LaU J_£ ^JLt c-jl>Ij iiL 

- p f * > Lj ^5^ ; VW L^ iJ I j <ju-J I j 

(p- *^ ) -0)1 6y*j 3 JjL 6^/Jl a! iUj) 

J J->j> A>\ v 1 ^ J ^ Jfji (>i 

^ <J-^ U*- 6 ^ 1)1 j *■ jl -fr 4.1)1 ^J-4? <0)1 Jj_**ij A \ .,) 

p— L aJI <j— i J, >j pJ t ua j . iK C p IVt jl t A J ;j c - 

. <3> "FI UUL 


:«My3 

^ — 9 .(jl— u^ll oLjjw j LftjJI 5_jja1)I iLil^U 
& Ll> Jl j Lip Lf-J Jj — AJ ^yJI J«£>ljjj| oljjl <JJl>I 
JL5 . ^ . a JI j L# J— ~osj J^x filJ I t^LJJI iLu*»l^j 

: (J-iLSJl <» yiLiJl 

^-jalx> £>4 LLckaj *i 
p')l£Jl £4 O^Sl; ^jijv 

LaSIj ;j)yJI pMkjl <j\ 

(l) !>U3 jljiJl Ji oLiJl j£ 
jijUj Oj&JI 3L*JI j^k* klijSll jjj 
j_S«Jl 5_j*jl JiLijSl ^ j . n? iJJj .^_j-Wl 
u-» t-ijLUlj ^jJaJI ,^_« J—oj U Uty Ijl 

J! *ui 

5-kpUj ^ L^ll <j_il>i JjUilSl cuJL-S' Uj 

I: jj (j_« Jjj£j| l^. njI C <_i3j3 t l_jjUil 


^uUuUI iiwUJI — ^Ij^ft <^i5 (*) 
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pjL — i Ch p— 'UJl fj-!^ u^j-aH ‘t l O^ 

1 > .Lal^wj 

t±ji_jju>JI Jj t5j— *UI cJ u JtjJl (jA £jjJI li* 

;q j iiC . i±hU JL>J I k— JUji 4^>ll£ 4jL4 (jlis C 

^ 4 f r j y U iSj t V^-^J 

,*.i j jj>JI wJL_jji c^LlSj J— x w (>-> j— A jJJ 

...^lyiSl **» Q->Jl vj- 1 ^ 

(9) 

(jTjJLli i-j_»jxl! j «-UUJi o>W}j 

^ » i j-C. 1 j y£ £)— • L_3j~-P t L ^.iii tf > 4 — *111 cl! ‘ — 

c^jAJI jj— t <10> 0*® Cy. (_$!*) ^ UUI 
j»jLS3l 3 ‘(jr-^J^ 1 • u ^* & £4^ 

J jj i j—h *1 — A-'^l C L? * (J 

(ll> la^J ...^jLajSl 

lal^>ij l^.1S«a> : t_x»S 

H^LLij IjIjlj L»jIc p^i*U | — 'j-*^ j»Uial j y. 

— y > US- oJ*> CjUUo-» j Lfliliji £*> j 

l _iCiu> Lf_j -UjjjJI r*'* 

J/j| 5 u_jll <—U p-» jj3 "vo* Jr ^- Ua "° 4 °' JW 

Jj > jJ-i-J 4JI — <l2> A_*-il £-0 ■■■ "' ) UL>— *jl - 

tijjUJl LJjiJI j 1<-3U-I ^ OjUUl 
J^UaJ^I UUUi j o>Ujuo 1I djjk *(_^^4^ 

..f? 4 j3 Jj-oaII 3* kj - 

4 5 

*L«Jj 0 — • *4 ^ krpall tisjiJ Ui-jjj 

jj , jj-iUI u^JI j W '« u ^ •'j- 6 '' 1 
.=Aj)> j *U>- Uj *-Zj\y (-S .j" 11 


4_>-j j Jl 4_*D1 a-3j*j> j ^UaUI 

4_y y J! pU)flj If o l*" dhP" tjjl^ 


i_JUJlj j-jkjJI Loij " '^’y* 6^1 ; 

^ uLljjl Uj ):J yj -Oil 0^ ... 'UU£JI ^ pays 


, A* mTuji 6^, o^4i J 


/ :» 

) 4-J \ 


jCluj jj (j_ai i ChHH* (1»U- *U j>*5L-Jl 4_dA <Ui> 

UJ <0)1 o4/ ^ lijJ 1 u 1 — JJI j^-Uj C iAJJlj yKjJl 


<>0j t AJuJ jJUw |J3 4JJ j (Jjs» pj 0*3 *-! UjUL>J UijJ 
i _iLc U & jjj c 4—oJuju (jl (>oj — A3 t AUJ pUj pJ 


* * ” ^>oJlj <aUI pU-> 


j jL_J_>- fjjJ ijjjj--’ J&UiJ^I (jj j-j^)I 4_Jja>-j 
ij ; I-^I L« 1 jLj ...l j>Sij LjAUi>l t(jl — ^'Jll »U^ 


<■ 1 j . iISj cjjaS-j UjjJ JUa 3 tJlxjJI Iftljlelj JJjJl 
ji JJ3 jju Sjlji .Oj^i <> ®j^*- li o'-'j'^l ^43 


(J-oDSJI <> ) :LSji>^l 

j # * # 

• % . >>•* ^ t«Mtl 

OJju J -Uf5 ^^ixAiJU 


(6) 


*o* J 


I ?- 

JLAJL>J 1_aP 


L-UjjJI 0-4^ I— ftjUi tJ&LiJ*Jl p-^J 


^LiJjll Jj^\y cULSi c ^>Jij 4-»ljjJI <> 

. ■-< oUJjll oa_a <j_. 4 ^.UJSl Jj-> 4:>^l 
^ f i ,c ^ <0)1 jjla >_jUS Lf. ' , » J U jj 4 "ul>Jl 
^>UII <-U j Jj^l SJuJLII ii liiJI 1 (p687 /-ft68 o) 

1 4_*JJI o-» 'j-* J J'j 3 f 5 


W.b5 3 4 5^fft ^ ol/Jt ‘-ijAS 

(jlj-ftJI 4 ^— jo^JI ^jj-l oIr^> 

jj^JI ^1 j-p ^ 
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Ojjblb jjs- o ... t », c »-j ^.1 < J 1 q^” <J ^ aJ D I j ^olj^Jl 

<22> ."i^yL ^ 

(^>-0 t— t — i jAl I J aJtlll 4 — x>jaJ| «-UJLfc jLt! 

* * t*-*-*^! (>-4 £>x-£^ (jjj IjJxaS & <^ J t >u Jlj ^-/jjJl 
^ll>oi cIaIjxj j-^-fcu 4 j . * 4< K1 | (jjSj (jl Jj*Sl 

c ily^t 4^JJl t *-ju& j L^JlC c-j JLaj <jl Jl Lfrl3yi» j 

6-^ Oi (_53_>JJ! j-*a ^ (j— <>c c5jj L5 

LS _U j^lSliu j»5J l#:JU3 c^wlHI <JLe £4i>li ijL> 

c ^JUjjL>I t5l I^aJ^sI ;<!>. (jj iJ Lfi j^jSt £3 

j La5 J— jaj 4 — >j l y I (jl ^jllJlj . Ij^oJ 

•O^ 1 <> ) 

<24> . Utij. 

<Jyj jljl U jnftu 4Jli" : ^2.U.4 <-LUJI Jli 

£>4 jA JjA 9 ; O^j->o j cJJl>-l ^1> 

L ^ 0 ^ J! <> y*^* Ajg*jj** o^j*JLI 

J Ol J j3j c uixJlS iSJIj j 4j| 

.^ijiji^ jj^ji 

t 4 -pm*j51j Kxt ^*J I c.| alp. 

<j-o <LLL Loj i__i_> jjiJ I JaiLUl £jx* l *^J3 IjS j3 

Lfl* J^caill "*_JU jl" 5jli ^Lsu^l Ij^J 

i — J L> j Ij >^aJJ I i_i J C j 

jjLaJlj ( j— -i^>JJ ''k-j_jjjUl" " '*LM 

i-Jjjw" '-ij *}*- «JI JLi .jjLjJlj 
ci!>L3- LfJSj c <_^LSjU JpLSJ'JI o3«j* jjljJJIj 
"(jtj-JJl " j U j -X ^ ll ^Ij J*9 , (26> "^aiJl 

OjL# J^.. .0,5.0 


IjLftj iJUrf'-ll ^SL>Jlj W-JuL^Jl C k-JUjAll 

?? V_JUjAJl jA U JjL*U jUu 

4 — ».«> c ^ JlxajJ I 4jtUl j L_ju jjLlI 

(J-j^LJl ^>4 ^ i^ALiJl J13 

^1 «-l5jiK!| c_jlS^5 IjI 

( } c-uIjiJI j w*li! c 

* **-*" , ¥ * 9 \ \ „ «. 

"oJliaj ^ 5 ! t <jji 4I3Jl3 w c_j jjJl eJlij 

/j * <iLsl M : p^JLaxJ j «-L> L5 

(w— 5jl* £>* IjAxJMj / ^4-Audlj 


<16> "ojiii ^ ji^iji^ c^riijJUc'iiusi 


|g, t - (o^) J! *t*j — *» * 1 1 ^js> j l>J 1 jj 

< 17 ) »i >\i 

♦ 1JJ-4CU 

3jL«j (jl Ja >}Lj t 4 4 Vai l I ^yUJl <j-a 

<j-4 J_wJl <^-1*4 L^iya\ j J_x>J 
3 jy~& Lfx» IjjUlwl iUi) jljii'jlj 

i <j ^?u ^ 4_ui tj~£ jjjui <jJl <j^-uu5j 

lf*)3 j L^jS 4jl»ja1I oTjaS' 4^wj" ; iyii 
j^_J3 Ua ( > ." 1 ^ > j j I 4 J ^slj ^| eyis 4 IjuI 

(J-J o=L4 UJI ";^A ^!>Ua^>^l j c_ujAJ! 

•■I— >■ 13] w>j^U jiJij " \ JLajj ( * *l£j 

lS I 4_a1£JI d 3-» cj_»ji> jl_§j t ^!>l£Jl c-ul yu 

( 2 °) »ti • *' J , • 

V — 1 ^ 4 — UJ C 4 — JU OUfll^ 

” : j^^Aj c^jujaJI r ^SJ| (ja 

( 7 0« *l» * 

a $ fl)l (2>P Jluu 

jl Jj^Jl (jl J5 u>^L ; L 4 Juftj 





* 4 

t L>L AjJjui £>4 .^>11 O'^l i Lf 1 ^ 1 
^ 4_Juu JLJI J-^ >^ r ' : JlJ 5jU ^ 
^ c*UjJI j 3^311 ^ <> ^ ^ 

-. 3 •■■<, jU5 4JU3 C j-^JI ^ 3^ u ^ 3^' 

ji ^(C 4\ 5 l^sji 1}^. c*.i J13 ) ^ •r 0 ' 
, <35) ( ^-Js3 ^ >>^yi ) :<-!yj 

^ ju ji A ps & Jpf '^) 

p4_*y j ^a»JI v 1 -*-*' 

jIj > bir^i I^'y ‘" £»TjJ« V^-' 

jjj ^lys «> ." W" W~ l s* 3 *' 

j..." ; 4 _j <-i_j> nij^i ^3* J "c^" bjL * 

^ l ^ 5_^U3 JU d*-> r *-» ^ ^ 

*_iP ‘j : JUi /lii-i UJ jj— oj 1 — ^ 

^1 iu^JI Ji- li»j ** j* 1 * H 

IP p£ dLliSj jJ* *-*& d-» ^ 

’•^ ^l ; JUi : JIS ,<i* £#- jSs V 4 ^ 
r, jlj ; Jl_ajJS yA J15 U*~> J* 

j_fc^Sl Jy ^3 t £W- '*1 6^1 ^ 

.(WJI ,» :v^'j ^’ UiJI ^ 

lik LjI jill (^a^L-jIs 

(40 > py\ Ls^ ci5 

# 

, (41) ^1 ,> -kSUu u ^ 
."i-ji^jr ^.1^5 j <*> £*** ,ift ^3 


jjUlj jUJl ^U3> J *3-^ 1 

b_**j pi 4 4 — »15J1 -u)l >- 4 J! k ^**’ 1 ? i^^ 11 -? 

... i^ijiUo 4*^ 

J 1 ftUiiOl Ji- II 

4 f ^L£JI u#y ^3 ^ ^ ‘ 

.,^uj|^yj| Ujy jy tAAjI>JI o*£> U^&lyi ys 

pi C'oip" 5jU <*l -r^y J tL ^ 

^u 6^1 u :*iUs" : JLi t (27) JUI ^yJI 4« 
ji^jji yi y) : j ^3 y ^ J y ^ u ^' 

.Jljyi jUJI : oip ;J15 <28> ( Cn'p 

Ui tr *i : JU ^ : 15,13 

.(ytyi ,» : Jy 3*3 ^o’y^ 1 Ch J y l:iwiw 

> mh oy>: ^ 

<29) Ljyjf ?jy? ^3*" >y3^ 

^1 v yJ Oi <>*-y' Ay p 33^3 

Sj-au. iiyiit saiii XT’ ^ 

5^31 j 4jy jj: ^y. ‘ J-4^3 °y 6-4 
_ < 31 > ^ ila ^ : (30> (*y vo 5 *) 

4__«y j <JAt>il o^ 1 if*** ^ 
j ojjtpi " 63^- " j ^ ^ j ^ WJI ’ 5 

• (32 > ( yni,t ^ 03^>4 iwii' by3)>3 y ^y 

4 03J 3__^ 1 uL^J -.03^3 oy^r ■ jLi 
4j>JI cy J5UI :j*UIj ‘J-** 1 0*33^' :jUJ ^ 

j 6 l^ lib C 3 ^' :L a> U J ^ Aii' 

, (33> ^y 4 -* ‘^3 

t 3_-uui J ^'j 11 & Ui 
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l A 4 4_Jb jUl : JL>JI 

tj-JuJI t i — ouS^f I ; ojLSJlj c SjLcJI 

4 <LxL>J| ; oljjlj 4 ol j)\ ; 4 

4 A J9> J I : 4 „ ..l r>Atf . > J Ij 4 4_tui->J | ^ j_>o La ; 

4Wj->Jl 4 J-juJI :4_AjS(|j 4 iij'jll : 4 t ft > ) I j 

: 4 j j^l i tH-jj-JJl : — llj c ^jj — II 

; j^LaJlj 4 j-oLflJ! J_^kll:£^_ jJIj 4^$ «H : ^13nJ 

... <45> 

JJ — • (J4 <j£iju pj OjULl jJi~iSL±J I Juu IaSlAj 

j-^|j jj£ ci-j^AUi^ujSi iu- 

.4i^L» £# ^y^ll J 

j * v w y~ (j-^jijjJi ^ij—t 

ylj-2Jl oL>w 3! J — uai La o IjJu^xB 4 

U dJj <LiI*i £>4 JaUj'jl j^wAj ^4 40j^j 

6*) j *1^- 

* s, „ . - * 

Ji> l*Jj Ou>J <jujl5 

, (46) jii Li Sij 

■ <_»_xl£Jl 4^-4 _j^«JI ; j 45 ^juSjJ| JLs 

^ ^y-Jl : 4^041^1 :JaUIj JjkJI <> IeL>Jl 

/ 4?) "L*k 

U-^-H t LfS ^ >jljL4j 4 — oJlSiII ^jLojJ! frljilwl Juu 

"v^>" o^ 1 -* J IjJL-J v^*JI j ^jll o! JyJl 
6 — £? |Jj 4 J 4_>^a 1I I jl^il 

£^LL*il j 4^JJ| p-jJ^j> j 

j ^ .3-k^yij c3j-~eJI J_j*i j_Jl£ ^jJiJJl 
V*-^ »‘ ^ l j jJsuJI Ojkjj JjLaoJI Jl ^Cju 


k I y>" .'* jljJl £4 «-UI| w yl j JIS 

^jjJJl f-\yj\ jlofj j|fj £*j, njiji ^5l " ^yjj ^ij 

1 LaJL>I Aj frlj Jk^3 *iijLjjL>Jl ^ *« f j 

k (jJ ; J^> (^>J ^JSIj duj > 4 j4J . <j 

4_»^k aJs- Cj\S cii |Jlj <43L 

6^ 4 <jj>Lo Jj ^J'jll 4 <x>-Ld Jis 

«-I^jJI j l5 I aSx* <lii (jJ ij|jj jj .oi'jl 
^>*^1 I j] o=ui*H ^1 ^ujL*l* IjLjj 

... <42) ^uam 

L>^J— cjL^vJl I j — A j — J*^l ^ I j* ** *4 j 

• , 

4 lj-> Ojl — « L^-x5 OlUaI^I 4iiiidl ^iujL>^| 

U **-jurf- > u LpLiJ fjSlj c L^-iiUf f y ( . fl» L>jU 


p 5LiU 


«>j->Jl j L«5 c (o») J 


4tLJIj <<-LJ| L^j3 JLl, ^KUI jjj-'si w o*L)Ij 

Cm o*^ 4 Jj-Ul :5frLil (jj yfcj c j^aj jl5j 
<JaI 0—» I^A; 6^ IaI^> 

* ) AJj 44 ^>4 ijJUJ 

(>U^LA4 W 4 A , 1 , 1 1 WJ—Jji" wL>w^i W-JLJfcj-* pj J 

4^iuO>Jl U^J^I VS!^ tl>^*^lj 

J?L-iji lj^*uA3 4p-^JA IjjUj p^lj>o Jj 

jjLj jl ^- Wa 3 Ot^-> jjULV JU£3i (j4 4-UjjJl 

V* j J^kdl" j ck- U Jjjj £jLiu 4c_Mji 

(^^_«l J^J j "JLsJI" OjL# £jj* j JG 

.(Jj^kJl j>) r^-uill 
LfUl pL> LoJUy L^JJ \—>yM 
, (44> Ju ^ «-LLl , v ui % 
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J_fti j 4jy_iu <y— ' II 4.UJI 

I o_jlil_Ju v_iLLj 30I j jjJj U» y»j t^y-y" 0'- a ^' 


.juoUaJI oy^-a) y^ 1 te^Jjbjj p*4; 

£>_i l4_JJjA j 1^4-^^* V-iljJl <j"i l-» ^Di iljl 


: jLu Jl 5 i jJ 4 JI" ‘.6j j ) ~*tj j J 13 y' - * 

t <51> (ll^iy— - 2 > [> 4py- J»4ij Ij jiiM (>?J ) 

a 

<> o jy^u J5 j >1,1 jj o ybJlj *Cul^l j^ltj 


J <-Lj> L* Liu I 4 ^1 A* j ••* 

Jli u 1 ^ ^ "ui> VO*" 

j»U U <53) dy^y-z L-mj £>*j) : s? 

4 SjIolj-LI iJjjLLl L_>JJl ipD^ll (> t jL* 

?jLii-<u wyy lift J^S A*~° j £j_) -> 


j *L> L» (j-l® ”y-iy” <P&! u! 3 

yyji j ti> u ^ o4*" c 4 a '“ 5L “ i <:, ^ , 

(jl— 4 ^) 4 -JjaJ ISIjua. t jlj^Jlj ijiyJI <j* ±i*-> 


|. < 1. 1 Wy uT _j 3 oUJjii u © '"”' ( Chh« (yy 


- ( 56 ) 


" ((^jj—.jji o l - j *■ 4 - ^ - ( \ oy*" 

< 58 ) " JL*_ 1 . Ju oLJ J > Uj c&j* <> u ' ‘ 

. . t< j ^jji l» pi i i>); * ^—h y oly" * — ^ <- 4 ® 

!? Lftjj ,i«~j olyll '^jr' y ■ > ” ,r> ‘* V^y^' 
j; .,i- ijd ^5 "cjyyJr ^ li: - cu, 0 ! -4 

Jy* j c^yJI (> c ^—>^\ V i3Jtf» .feUM 




,_j|y_e! dJLJj (i> 4 i (_j ->y *-^ 

Jl_J 4JLi> j p«— iii 

<Uik> 4 <-«y J ^ 4 -*-^' V-^ 1 ^ 1 ' 

6 i ^l_l>o U* Jji 6 ' oj-Sij ••■" • 


l^jilijl jj— »« 3 4-« 6^ ■M ( V*<y" 

,j >!_5 iuJ £>« yj" 6 j J <> 
<U>^jJlj 4 AjJI oJJ "tOJjjJ! " ^->1 

J\ 1 . Aftlylj <Ji»i o-» (Jj-> L» J! IjUuI 

J 4_>^*UI iLijSlI ^^-1* o-ik' ^ 

0 1>JL^ t . f i ll 4_9_pil o- 4 (J-^* - 

L^jS j jj » 'il l ^4 (^J ..-v-4j^" 4jjX>JIj 

V-iy j' ‘ J j ' — 4 VHtyj £* usS (^y 

^jIjlJJ jALtJI (yjw oi <>' 

' fu .IjjjJltf U _>y k_ul^)l o* 

ji ^yi ":y» jjSl jw'dl o! :JyJ' J! 

" ...tti—jjjKJl JiL- «Ji y^*' * 

(^ 4 — «II_j j> — 6 j-j pl»'~ol UaI^j 

jji j-A; . ^jliu JUl>l L_.Li£3l oy-*« 6* 

:SJjSll iio^- t L 

■-■ ■_;! "c-iL-iyjl" irjLiJjj iJoLy^j ol -1 

toLtjj 4 1 p in — ilj ^yy" ^®y l*» ij^ 

j yly <y' ^ JJ y o^ (_y" ^ly^' ^sy; 
oja ij-i o-* vy*" jy 3 1-4 " yj ;6J, y 

4 Iji IjJiijlj) : j" 44— » y r y— 

t (49) "iA-bJr^u ^ Lj 0 - 4 * <*' Jii < 48 ) (*L^i 

Lp! C^JW :4_;b>i" vyj' ‘-Sj-'* 3 '" r 

.(JaI£JI <» :Jyjyj ‘^/ ,, ^ J, 

iLwj iJUJj f-fi (jl 

,‘ 50) J^ 3 J^> Jj^4 0 ! 

^ j_4j vyy 11 i c 4- L* u! _2 
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I — 0 ... L LftJlj ( gl nil t 1 j 111 f Ij 

; V L^I SjuU jJ-SjJ 4 5JaiJ i htfJ j| lSjuJjJ! 

* ~*jA-4 ^— 1 1^ 1— »yi «■ *! lj (Jj — S jj t OujU ^ 

J^u5 ch' ciUl 2^JI Ijj>j . <62> 

SjLII (j—jjJI tjuvUil c_^L>w^l 

j Jj" k *♦ 0^1 9 wilj + ...UjjLcuj L^iUlwl 

^1 — Ul (j — • J_4> ejj-jJlj i— 3 jL» 
+j jU *L& j*Ju O jX ...p_j>oJ| J)L> ctijjJM 
(^a-lsJl p— & I ijjlxJl c_u I 

Jl Vj ‘ " - ‘ u ^5-O^lj ••* 4 -y <Iai) <> 

Jjl ! Vj^^J O^-i pJ u!j 

uLS (jl J-jy £_4 jvjajj 5-oLJI J! u' 

j — iJI <-ib->lj .<aUI ola ^ riwjjJlj ...lj>-L^ 

4i)l jJaji <j_i Jjj JU9 \jj£ Iftjxw pj *~Jjxl\ 

( 63 ) ,, i t *♦ 

« ... ^ UaJsg Qj y->jjy 4-*L 

(jUJl (jjSiJ bUxw ibl 

p“ w ^f u\ Jyj ll^Jj .OJI yxftjJ La 4 j>w? 

. ...cub ji.4 £j*S" J* ^UJji jJ^I 

bl—1 4 O iJ Lc . > 1 'Ll! ISutl ^jLuj 

® — • (1>I £ • yyj-*-lb; p- 0 fS CuLJJuall 

jx. M..CJ lj L^ImLcu j (jy^ J ^1 "v-u ji" 

|j ^ 1 — I (_| ■ftj ? Cu **uJ I 0 JlA La . V ^ yj 

. . . Vj- j ^AxI I { jM Ja>uJ 

<J — ^ l (J-^ u! c 4 ■2, jI ‘ * Jl 

LT^I 4 u^j— ^Jl (j^-^AoJ <.^uoy}\j ( jJJ<4 

ur* ui* jl^Ji 0^ 


j»j_LJl c>-«j < jlntfll l ^jbJl oTjaII ^ (> JjwJu 
cubji* J-ua^J3 cOJ^ill JiUJ'il JaL> 0 iatiUl 

L*_>Lu J ^jUIl Jilji ^4 j ^T^SJl JsUJl 
vL-^ t!>L*J j jL*j iil cu j^i >| jJj ...4-xxu q] 

(J— ^ uL-aJI il— ill cubj^A# 4-ai 

* *4 j - ( ^.^LJl jfc— i c-ilSlI <JjI U pjiii 

JlS " : oL^ j jlu^ ^i o* L« 

o-c 6^>jJl UH^> ^ ^uA LuJlv -USLai j 

4 *-j$ (jTyJl ^ JLaj (j[£ o! (^/Up ^1 ^ ... 

(_5 — ^ — *** * ■ "J (jLS iS*~ *3L- u ig j_j| JU t j* *1 ) 

(J-jJj ., \ m , . U .C- ^j!j (^b^ (jjl J*!>15 ^^3 ( > 

J-U *ub^l objAj Juaill (ji ^JLc 

yb>w?l Jjje ^ <^wjbJ I 
o^bj^ ^ U* JLj ^15 ojI q\ J»j 6 liil 

f. l 0 ... AU ** 4 L^iJ fj- u ^Uj (jlS* <j|j 4 (j| jiJl 

/ )h ...j^jiil j^yJl <J yu U 

<■^ 5 — ^ J-*^ W-»L>W 3 | J_*iS £,1 —5 

j~a> toby obyil ^bu OjU 

J — 3 OJii j iojla Jy dllj jJUsu t yjUjjUl 

J - *+*£* £ * ^ (^5™^! y-'bS (jl ^5j| UUj 

pi tO <jaI**u 03 jJsUJl t i±jujL>J| yyji 

t " 

fj_>J 4_^3 u B^ljJilj (jiojiiJlj jJaDL JJj 

(j-l* J-icI I — « CjlajjuS 4 4jl« y£\ jl jS'j Lu 

jj L^J lj .t ^l j£±> dJJj CjlxawIj t...^3 U 

Ijj— ao yjUSJl 4yjSb iZjAjSj CjaJJI ^ J^lj^Jlj 

Vj-^ I jb-f>l jl — *A9 0—* Oj^JjU CyjLuyUI 
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oU 1 » oLJUJI oj—ft J — £ : Jl — s <• >tLJ j Jl (^jl— i 3 ^ 


(64) 


^L5 j! ; li to jwU 


u Lpii |>y oy py 3 o i£ o!j yj 

* , 

iLJjj ;jLid!l cit>U->l uW-JL>^ll t>j -J^ Utfbu 

, <68> ". . . ja3I (3 1 uj 3 ; jjjlSJJ Jy 

oyHH ^ oU-^' J “vy 3 ' u! ^ 

i 

IfJxki 3J-U 3 Jjf jk l£u U JUP t Usaj 

cl»L*J (> by y Ja! J5 6^ *Lf; 

^JLe- <y l5jj U illj ../ 69) jyi> J^U^i 

(t>^) jJJl Jj—'j JL^> ^-ii (|>jS) k-JU? ^1 ^ 

^j->o <0)1 J^-^j L" : JIB tJLfi y yj v^Ukj 0^ 

I* j j j ^ l*j c-> j_aJ i ^ ^ jy j t b y i y^ 

J ^h^jJ c^jLj o—a^U yyi : Jte 0^51 

l ^-U vj-a1i i_itL>o ((>3) (jisi y; 

j^JiUa9^ |kA<3l— >3lj j^yyaj C^Lyj 4 

. (70) " oyUj Lw tuy-tf^ U j jk-f^ !>LS 

1 ^ a d L? L>Jl I f OJl— ft ,^J 1 J La w I 


.(yiyi (>) : ^illU (jj Jy 

^y *-1*1*11 Ja A ^ IjJ 

f ' 

<65> LUi 1^15 ob ' oU ^J 

* 

| ^4 4jjaJ ;>II *■ L » J U 


b »3J i k_>jUj Lw Uix_»i v^y^J 


(jj-— / ^-1^" yJl" JUaIw! j-^-> jsJj t 4-1* Lu^ ^f_3 

ojSj ji 4_j3 L-o^ iJl 

(kUui ci> M y U ^ ## ^J 5 J US' t<l< 

£jL Ltuji b^-^ o!j (*y ’ iS’ y 1 ^ 

o>-U» J b ^ • a -^ (H — ** ^1 ^W-^Vb v*j-^*?* 

„ t( jLJ js iijjA-o iijLiio liaiiji j^uiy 

fj_OJU c-jJjjJJ J-AJ t JlS— ij 


frLojjji <ji jj ii-x> u^ — yp ijixi^b -ULy^b 


q-&3 t f 1 "v^y 31 " i , > a * 


j tULJ! u-Aftla iyy> yp c >5U-> 4 ^j!>U dllft 


— ^ J^JU A ^>l>oj - ^-xJjaJI JiUyll £LaI>I 

^jJ j 5 -JjIjlUI <^aU\ ox> ^i 


^JLLx^xa JL*ju-/I Lift .0<y^ 

* , 

^ ^ t !j 1 4-u-wu ijlyJli o UjjuoI I *-U— #1 j 


L-*3 <UujaII j-jajw jJAXp! J y u! ‘-ly 3 ^ 

jJL-^u |*J-J jiiiJ^I (> yiyJl *J-£ Jj-cw 

.^x jajj py J 


^ (X**i r \ ■ ^ yJl" aja**w j j-t ^j^LaxJ! {j-* 

JjSfl ; l ^ y A*A>Ub <> > ^ >^ y 

j J_>T j^Juu J^j 5jU t 1 - 31 ^ 


; jy J t I 

JjJ j i-uj^Ji ^Li>l JJU - 4_uyj! Jalftll u! “ 3 
.h illjjl JjUaII Jwp Bju>IjJ1 <J^IjJI J <* > ■■» pJ -cr-y 
j Li)L>w. iS ^>) <■ *-!#* J J- 4 ^ J-*® 

SjU Jyj- ^ ‘c5>-i 

t 'Mja'j/r 03y. j*^ 1 J*» : V Jl5 •" t j 5 " 

i-xtjil J-ft'j 10^4=^' >}ji J*'j 

^1^)11 4-ujaJI Iju^ij../ 67 * jlfiSlN— ill jjf 
u JjIjjl; Uiili .J5UUI ^UL>I 3 jn 5 i c jJsJtj 
OjI ^Jli JlJj 4C ^T (yfl t5J! ‘fj 5 u U 
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i UL. tAjJlj °¥?} *a* 

l5 J-^i l— *J tCjklaJlj l lOlt-L^Jlj toUjSll 

, <71) "...oUJi r ^ui «> 

O>L«Jj-0 Oj J , wl» J i xxj^Aj 5 JjL>U l^JI 

JJ->JI j clo-LJl l.^... jl> o IjLu L$J5l Jjy c ^ jjJl 
L-jliJ j UjjLt L&jjJu ^-Ijja^II ,Jj jb (jS> tjjjjLUl 

4 0 <Ji3j (j—9 Uj__> j^JlaS 4o»UJjilj CjIjLxII 


v 3— 4 4—3 Jj 0 jjL.ru 


LJj q 


'ij 4 ola — Lc J—Lu ^ ^«wl 4 J LLu ^ 

(Jj'il! o. A ,t > LJ| 4JJ^Uajtd . . . 0 I^JK0 4^i\yx£- l_c] L^_i < ; _fl \ ^ ff 

; J 5 — JJ j LS^y <>u->vyflj I 

I <» : j^LJl Jy 43 jloj 

*• - A '**• ,. , < , 
j— •> <js Jji iji 

* 

y iijiii ^ oji 


3-^3 J u^j ^ 1 L*J ' LfSLi^i 


i ^y. (j™* jJJ I >jpj * J j 


^ j 3- 4 ^ 1 *"<j- 3^"3 

J *> ^ jjL® £U JuLJ! JulC- jl |jl>^| 

^ " % li i! ^ l—^l I i 3 ** o I ^*uJ uu jjU I 1 

63 L* 3 -ft 4 L^jU ja* c JLjCLw^IIj (jjLili 


jjLoil (j-4 L-»j-lP Jl ^ijlijJ^ll dl) J lSj {jjjrL 

J ^ 4 L^J jr-iu ijLp ^£>J| j viujlllj 

J_J->JI oL -UJ j <JjuI ^ ...Lft^l !>L*> oJU 

- 3“— ^3 J j * 3 * ‘* 3 ^ I ^ I j *l> I jj__» 

^ '^ , a # 4J3 — ->■ jjJ-j a_i^Uj <ji cLj J3^J LUyJLd 
O - 9 L^L^ij cLwjaJI j *IL>Jr 

Jj I — 0 jL (j^iJI (> 5 Jj ly2>ju ^iJI j^Sll 

— 4 _l>L L — ±-j\j£ y* Jj c (jl^juJI <Ae> 

£-iJ\ J 3->J I £*-£*-?■ Jl v* 3-^^* i-JL w 

LLrwj t^Ll£j| Ijlj& UaJ| jij .j*j>Jl3 >>Jl3 «■ LJ lj 
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cji rfijjji j — v jt ^ ^ 

j|j *lL) iiJUJ} (jjAJl Vl^J J1 4i3*^ 

,146^^^1980 -,>1400 .Lb 

t Vi ^Jl jb) o — * j^iJl : | ^aU! <>J t *iU j -8 

.53-52^ c (b.^l 

. 130— 129o»t Ou^j^iJI “9 

U-05J1 ^LJ 0-* oy^ 1 ” 10 

2 ^ c < 1 982— — a 1 402 coj^ jb> 03 -^b 

.1208^ 

oUJj* 6 -j I IjJ^i J*~ 0 ^>- £*^ 1 

: ^ „b JT ^ ^ a- *»u 

,166<>> .«—* jaJI jJlc <j^aJJI oL>lj-x!i 

l^o_*^i t Vi Xdi £)-* ^g-o — •*< <J -^1 - CaJU “12 

4_j J^-bui tui-uu <■ a - ^1 6-ft <J U>y 

^^-Julo :A-j^>Ji X-x£ Chi^ iS-^ 

^(^i^jJI J3 XJ> ^>-*^1 Jj^ £J-* 

.(194) V^U 374^ 

c Lb c^*_» tjjL-tf jb) vj -^ 1 u 1 — J ‘-jip^ ~ 13 
t (i— >ji) ojU t639o> 1 £* (pi 990 —,>1410 

&j j± ■— > c jj' o jb) 4 _p>UI ^L-J : l5j — — ^ 

• (v/) t447{>Pt(pl976 — ->1399 

03 JJ ) jb) JL-okJI ""^ 

.(uj j£) 3 jU 1 1 1 1 o 3 1 t (pi 97 8 — -> 1398 

v Li£JI jIj) ^L**-*!! jL 1 >u '.(ijijJi pL-^V 1 
.( v ^)3jU ;470^(pl979t Lb oj^ 

j ^3 i^Uh-JI J ll> ^ jS-pi ^ -17 

^ Ml j^oJI c^JL; .^j^JIJpUJSI (^ jJI 


4— j 4— jJL fc j5-C| pJ3 t J b^ St jl pt— i> £>-ji 4 j**> —1 

j3-V-i :pl — i> ^1 t jjLs jb 4jwb 

4_uiJ.I ; .> J»>J1 ^X>v0 

t (pi 965 - — » 1385 1 10 b V^UiJl 

.28^ 

j«$'jl3 i±j-j j->Ji ul j ^ 3 4—jL^JJI d>-i>J 1 '^ %,a ^ 

t^^LlbJl X-o>^ J^-aJ>w03 tij'jJ' j>Vb 

, 3(>t5 1^ i (lj t ClJ^jXJ C 4_xol*Jl 
4—) pjjj 4-MJ>-) 4— iUl 4 ^j 3 j ^c>-LaJ| I L>^ “3 

— a> 1 383 t oj^u toljA? *1 ; 1 n 9 

(>^l .pj>- , -r tA - > ^ Jb o 9 t (pi 964 

^1 JjL»j (>J>) ckjuL^oJI c> 3>-^J fjajS&tt <JUj *.pj^ 

1 _j_> j^l S --^ — *3~I ^ 4 ^ u' — ^! - ^ i3 — ^ p3'~ > ' 

.163 <>> 3 ^ t (1987 1 2b t ^3^ t ^VljJJ 

,4 V v Jl t p^l^jJ 5 j3-i— 4 

jji fj t>^) o^>y ^pj^ ^ 

.162^ t (pj^* 

2^-t (L-s.^l c ^3^ — ^ j^ J ) 0*3“-^^ • ^ 

.335^ 

os- L>- p>^-0 ”7 

j oLc -0)1 Lpjlj Ja^ <> Jj»3 t p^Vi^l 
^Lfl->oJl 4 _*j3j V» uL^ (^VJI 

L>% gJ l : jLkc j 3 -iAJI j_flL>-l t j-Lu . <>A>I — - 4 J 

-_ »1 4 1 0 iojSli "&> tl3.^)) c^L«ll oj 1 ^ 

:^b JT J^ko Jli ^3 J^3 - 63 ^ ^f 1990 
6 3^i jtJ> L, J3I olr^ 1 s? ^ ,UJ1 ^ 

|j> j v l^ ob* I ^ ‘ S?^ 1 t ^ J ^ 1 
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j-xc . -) °j i fi y ; (_5 jj^i — !l —31 

.—>1407 j 1 5JL-/jJl Sji .j jj t g u . * . ^ JI3JI 

,19a* i (^1 987 

,1800^1 ;<jly^l oj*~j -32 

.67o^» of/H :iix»^JI g>l “33 

.34 o^l ; —34 

.35 i^l t 3j v-» —35 
,12 lSi\ -36 

.82 ifi\ 5 J>rf -37 

ob^ 1 v-o* J ^IjjJLII -38 

t442o^ (l*.^ isZjjjA-j iijAil jij c Ju~> x»_>^ 

.(^) 5jU 

jlx_ c[) jj|j ^ — j| o4 — j ; ^Ijl— * j>wJi jjb j-j! JaiL_>Jl —39 
t jlj txuJl JjUj to-^jJI j-xlp 03* JxLuj 
y-4 1 2 1 3-2 1 2 a* 1 — g* >■>* 

,4-aiL o-e lj£j o^ji >L i*— 0*^1 

.llSa^ i(1891 iojjjj Js) ^I^jjJI : Jki*Sl -40 

<_i3iaAJ £ik) 41 uJl>JI *-uy: :p}L# g p^UJl -UxC ui -41 

^ijL_«II < — tik# t a* — >- a , gjJl j xc . j 

»1384 4 Us 4J — x$Jl — £_£3Jl jgt JJL^ 4 L_yUl*J! 

.34-33^ 1^ t (pi 964 

* 1 59^ 1 £4 jSSlj x_uys j ol^ill : jri\ gi ~A2 

.160 a* l^t gSflj ^jxa>J j ol^JJl: ^uSl ^1 -43 
,141a^ t (Lj.'j ^J:o-uaJI jgl -44 

3 cJ "**'Im*I| ujLS . ^.o a mJ I 4JUI julc a^ 1 o-» j ^xt —45 

3tx— 4-aLc a-Lcj Ui>j 4J pj_5) 4jU ^JOjC' 

4-A-»4jJ j|j_j*Jl Jl_lC a 

,215-214o* t(pl981 La£# 4^LJl 

C aA? 6^1 :^1 -46 

jU ^USl p^k UUl ^ghn* 


4 KAJlLu 4 vlljU*U j c54* J 4jl>j )kiuJL>Jl 

(ti>-^) 5 jU t524o^ «. 3^ (pi 943 4g^ 
-(v>) ^ ^447a^ c a-^i : ^^3^311-18 

(y^) t640a^> 1 1 cv^jjaJi o^3’j3^* <1^1 “19 

(Vj^) 447^0 t o^l— *1 * j ta 5a , ^ L ^ o j^l —20 

0^(1987 (. to^4^ 4. y5 .o) jxlll ^Lju*1I —21 

.(yja^) SjL 4 169 

c o^-4-J *,..ufw ) c^LajjaIJI ujLj 5 : ^jUxjj>Jj iJI —22 

. ( 4a 1^.3 ) 3 j U 4 1 67 a^ 3 4 (pi 985 4 0 jlj _L> 4 oj^ 

4 — iJJl p_^Le j ^*3^* “23 

Jj-J 11 jL>- 4k>a?^ 

4(J— a,L>3l jU 4 p.— . ntfl l -a I Ju> jj 

p_^^ j 186a^ 1 (Ij.^ c o jjjj 

p— »ill j— xc . x a> o .j ^ — ajJuj < 3^03 ^j-5) 4.X5LJI 
——>1400 1 5is 4 t ^JUxUl <w>ll5Jl jU c 

.72a* 1 4 (pi 980 

4_u5L* 4 ^ ila -Jl k - . A > Jl a_x£ J-ai>u) : ^UoJl-24 

,34a* 2^ 4(pl971 t jAoj 4 g*13g| 
pj — Le j a*— : ^x— 1 4— >-L*iJl jj-jIaj j hu —25 

jlj 4^y^i-J! o-^>-jJl J— AJS 4^j_li^ 4 Jajuo) ^Lc^Ji 
. j 2 24 a* 4 (ll> . ^ ioj^u 4 jd\ *- -> 1 i51 l 

.233a* 1 £* 4^>l^ UUI j ^311 “26 

— ja — a j a* 40)1 j— y —27 

a-ji>o) o-'W^ 6y -oil . 1 a \ c Jl ^H\ a? o'iljw 
^-l-_l5Jl 4 4 *1)1 j—*J ,\ n p^j*- jJ| J_xC Jl-x>^ 

.28a* t (pl993 -^1413 4 1 b l^ 3jH 

.37 VSl 4 q\A\ Ijy “28 
jlxi pJj 4a*j-*^ll Ch J— u* J 4ojji j a^ 6*1 “29 

4 jjLeS jb 4<ilj>J j 4alc 

.2 o'il BjAjJI 5j^a —30 
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lUJl JuP .J JjIoo) liuAsJt Vi/ • kk Ui' ~ 62 

.5^ 1^4(^1977-1976 t jbA*4i_il3jSl ojjj 
Sjl» 4586 o» 1 ^»4«->^*Jl '•jjF'** “63 

4 -jIjTj ja—UI ^ — -l>** J O ^ 1 : _64 

p-j j; ; 4 i — Sj*ll jlj t Ol3_5_j5 .!_•>** .J 

.456o» 1^ 4 ((>1988 --*14084 U> 

j5L i > -■»•» i-fc>l (3 -u> J) — ■i.l.Aal l : L yA»o)l J-Atll —65 

4 6 -b 4 j- 4 U C^jjUil jb 4(jJjl-* J-*^> f^LJI UAiij 

.359,^9 4 ( r 1979 

3_Uj*JI Jj — ij i*UI <2* ‘£**ji -66 

.2\1o° < u5 « jb 

a»>>4 .j <At jif} «i>) J*IDI :jjJI ‘ Jk -67 

— *1413 42i>4 o $ji—> 4 2JI — -'jJI * — *~>y ‘J'- 1 — M 

.361-360^ 1^. 4 ( f 1993 

Owj 3J0JI *Js j :y-jLi 0-f •>*»• -68 

4^^-iJl ( _ r ik £ u> <J (*J-9j j Vj-'J* 

.51-50^ t (pl964-%j»1383 4<jljO ** 

* 

_i m t^ i d 3 ~>-j oi £- 03 ! 4j1jS j 5Lai o*j^ oil — 69 

j ^Ol 6 ^ •••v’j* JI oUJ 

,50-48^ aj3 

tj _}Sl3 >±i*u>Jl vu/ j o-i^j- 1 ^ -70 

- 4 o° 1^ 

. j 3>uJl j J*>JI V 1 ^ <5i "71 

-_*1405 4 IL ojjAJ 44 JI— jll i-*-> 4 5 j1— j5 6^1 

.33^ 4 ((>1985 

aJO*) v 1 ^ tii^—^l J:>U I-*' _72 

; .i.l t V LJSJI jlJ -^>2* •■» ^03 

.151^ 4 (^1 981 j 1 401 4 U 9 


.217 o* 3j- 4 (,>1978 -_»1397 403 ^ 44i_^ll 
Lr ik. At ... 4 kjui>) oIj_»jJI J ”47 

j|j — SJI Ja J-^cj (JjL-uSlI ^ 

.(33) J217 ^3^(^1978^139740^143^^ 

.35 o^l jjylll 5^ —48 
,29o^ t oTyJl : (j^L^ ^9 

oufUl ” 50 

.273^ ^ 1 983 --*1403 42k t o^j^u 

.146 ^bu'il 0 jy* — 5 1 
4 ^Tj_ 5 JI 4 -Ljyi j >i>bjjll 4 _j£>1; -52 

.(pic) 5 jI» 4 366^ 

,68 4(J^vJI 5 j 3-> —53 
j 1 -■ .—i—jj'il *i>j 4-ujjj : uW^* - —54 

p_jL. Jjb .J ^>^3 ‘Vi ^ 1 i> u'j 111 

4 4__a^jJl 4 jj5l»j >- u 5 1I pJl* 4^y— < j*)I lS-S 3 , * ;> ' (^j 3 ^ -J 3 

. 107i>o (p 1 989— _» 1409 4 I ^ 403 ^ 
j I jj ■ > j >Sl <li>J 4—UJjJ 0^^ 3i* 4 ^£uJ —55 

,122(>03 90o® 4 u_io_^AJI o* uI/^* 

.195 V^l 4 4l^*4Jl 5j 3-. -56 
.2 ij'.h 4 1 . 4-4139 —57 

4 (Lj.^ 4 4^joiJ 4jjL» jIj) liji^JI .zjUuUI 6 jI -58 

^ *.jA ui Ui ) :-U3 j4JI 5jj-JI J 3 4ll3o4» lj; 

BjOl :,>LU* Oi 1 >A! (jk oi <4* 4 
tr _J5J1 jb 4o_9>Tj U — Jl , 5 ^i>J) ir! 3 ^l 

,176oo Ip 4(l3.*i 

.6 00 4 0T/J1 J ^'J ^ 1 -59 

cioiUUl LsSll) oi>l f y* J 6 ^' : t > 3 i- J, _6 ° 

.120-1 19o« l£4( f 1973 403 ^ 

> ; e Sj^JJI oUljjJI :oe*-W ^ <5^' ‘C* 1 -* “ 61 


"rXJl 3-HJ9 jlo^ (lout jJl^i 

(*) >*>**11 >wU11 <X>311 i> , Ukn 0 H <ol* ak^k&o 


(**) ^^wUUI . j : £ii >j 

JS— iJl JJw <J-*$! <X>0 (JjaSJ J_>l j-9 

J UjO^ I *IjaZ^I ^JLt 4 Ju>^jl» ^yjj j»j>oJlj 

olj-il <j-» (j j £>j^jaIJ1 Um US *S i^JjuLli 

t *,.» pfru S j O^JfcwJ i*JU 

*1LIj l5 J-! ^-j-U ^JjL-jCU y> US UjIj 

SLsuiJlj jl>uJ jj JA# I^^ U a I w U J ol>JLkisi) 

, Lcul 

3JL**jJ| OwL-A (jl <jj OjLlf^ll jJl >u Lmj 

Ljj^J 4-j^S jj 3iU)IU U^lij <^IS 

, ^_uUi a_^>L>J ol >“> w> l 4jJU^j JlJ c! 4_>Ij ; UljjI 
^ 4 — Ijl jJi! 3 — jjLii_>Jl cjL>JLLuaII j^jaUU 
L-uJ^I -^* 1} j 3_t3jJl jj — juOJI ^-JU JlcI u 

j] $ dlJiS i-jjL^iJl df^ULnil j— i-u 1 — aJjj ; 

**■■*> c j— * 4 I - JJkIII jUJ ^_u ^ugu 

— *lil) ci y* -til lj £$LJ| ^ J «1>Jl iJ^LJkJI 

^ Ij! t (^^1 (p^JI j) dl|j 5 j^iLu 


fse^ 23 - 1 

4 -u^aJ 1 OjU^jkJ I 3 1 £v® 

1 4 — j .a. U . 1 Ij UjL=L>Ji ofUJLtwJl <j^ MiU US c^yjl 
y*Jl <j_>% U xu x I 1 Jut'S! <jj> y$iS U5ly j jj>o *S Uli 
jl Ujljlil oL>JLLuxll jtjJbLiU jl_>Jl>J iljiaS JjUuu 
j»j^t — oil (j— y* — ll oU>JJLUi! 4_JuS 

.SjjjjkI! 

6j-Jl JJ Jj— «u L$Ju1>ul> Ujia-, yUl 3 J>^LJk 1 Ij 

<u - > j c JI^aJI Jl j_u 0*-£Jl LfiJi y$UJl 

o — 0 J J — J 5 ' J I Jl — >Ul jl^jl>ju j It uj . aJU 1 

3 _*^kU J] ij-tZu ^1 SJjljOll oLkLUoII 
* , 

J!>L 3-j JU c J — >J| jU3 ^yb 5o>lj 

jA^Jj U^-aS C .J^JJ 

^ — a>-U» ^j'S cSjj_aS 3 d>|j c L^_a>-> 

J j*J)^ flfl J— ^ 4 — ^ j JJ J-^ynil oULt 

<j -*3 ; ' 0 ^ ‘ n * j J— >jJ! jUi jjJ LLlL> U^lxii! 


.i»u JU iiau- oaijlll Wl .1 JJ » (jlS^lj iJ^J! J* J J^ill Jjjs (*•) 

Jabjll . jl^VU gr-^-V jUjV =ul*il 5_iUbU JjL. jjja- (** ) 
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u-l *1^1 LoJtlPj .L— J Jl DUft (> 
jjI p tJjJul o^SJ — jj jJL-aJI «-L>^Jl ^Ij 

j j, Ai j 4 j j^xll Sjl — >HI ->1 — -*SJl c j»1497 

cjJL^ ^ikj'jli i-U- o' J! iiL »! 

^_kl* yU=J-~JI o'-* </Jlj 4 ***** 

SJ 3 JI ->j>>-« <> 1 *>> y lpj^* o* 

cljjJ I Ualh Q. 5 >ji frlj—lSl (j • J| 

< 2 > .'j*f^ Lr® 

^Lki-.Jl jj-AJ t j—O* (j_^u l.. »* « ll J->J 
LtfJ^ <iiL^ 5y>UJI j fj- 

u&rii o±-~ o-'-j f^ 1 -^b 5 cfj J* 

0 J,\JiA\ i C_J_SSJI o-» jir^ J-A" J*\ *-&3 
tiilj—^l Jl j-x. ^bOi £**^ (> jiU-illj 

yxpUL^I «> ^ J * 1 £•*# J*b 
- a~ 9 ,iLJj5 <;ii— }i jj 0 "'- iiJ b 

( 3 ) .J-<W J <U«juJI CjJ3y*jj oULx^Jl 

^ ^ t ^JLo ah II j»_£l>JI y-* Jj'il uj-*ll uW!j 
Jl^bl o^>i.l t jl^l U*USi yiL* ^1 SyiJI 
te 3 Jb)l y* ^ o 15 I #** 1 t 1 ^ 1 

(^U ^jIa-IJI flj-xll l -rH L -4 4(>LyL4l*Jl 

• (~ ^ IjU U lj ^$jlftUx9lj yi^JI p j 111(1 *1 wlJUil 

t J_ 9 ^Uilj i- > . « * i ll L> SjaUJI ojI£3 
<4) " ,5 jjJL..i.» ^A>Ij vjy*’ j 
,|.) | I I cjJluI twjlwbl oia J£J 

t 4 _JUUIj i-wWI i— SJ aJI oltfj u^Ul j J 4 -^ 1 
r JuJ3 yb ‘jL^o'Jl ^ 


t Ajj i_3Jj OJ J— >J U**i-il oLxllx»sJl jvjaUj 
.ii»L>ILuisil dJUi ob <ijjo Ul5j 

tJiJ^ll ^-»l -2 

J . oi y* 4l»^k>ll 5JL>jJI 

-1533/ &1008-939) y — ch ch j- 4 * 

^uji Ji yin d^jJi -( 16()0 

t <L_jJlt i_jJL*JI *-jlJJL)I 4 ijlj-^b 

iiA j *£jiL> 5 .ByAiuw ^ <. idiykn ji '*+^ 

.Sil jill <L*J JJ lj >. 1 '‘ ~ ‘ , l d 4 * 4 ‘r^l 

—3 

Jy^j ^ ijuli oI_j 1 j juu BjaUJI J, 

jju t j.15 17/ — #>923 <j — - j-* 4 JJ uxu’-^ 1 

J^lj *£ju> j dLJLil j-x. (^UXA- ^ (LAjLail 

0 IU— I ^1 f 1516/-A922 11- f Ui j 

i_oljL{JI j »>" 15 

r> j| f 1517/_A923 j (4-b*Jl) 

yllal -Jl <JJJ> lijJl ^ 

j,Ls6 tJJLJl SJjJ J ‘.t- 0 * 

3_A>IJI c^U^Jl v+-*^ b-b- 1 W'A" 1 

SjUvJJl c_*x-uj i<p <> ' i b JL * 11 ^ 

JuAS ,(ij->l <> c 1L^:J, w'j 

JjUJJ j-Sl y> Jx— yll j-^Jl J* f^b J - " 
oj^^i o'- 5 ^ ‘b--b Wjj' ox 
tUoji j ^bi ^i*Ji <> 6^ 6 ^- 

&L. L^JuuuJ y*^bl yA^Jl ,yl r J! U&3 
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( 6 ) 


.Oj^ss. j 


< 3 — 1 > <■>■ j iSMbj ijJLe uj) I j” jlj 2 Jl <jt£ 

‘ *- 0 " ul^j • < 7 > "-*- L r®j J^-Kj 

^,o.1>»l— 3 c a SJ I «■ LjljL 3 I ^jJLt c-LJkmaj <jl ^UsuLjLs 

i_ 9 ^- -£ - 1 A 3 t 4 — 5 |jJ pijJl ^ 


(jl_£_3 coL^aaJI ^j-joI—3 lj >n I 4 1^ jlUjlu ^jJ I i&ljjJlj 

L_*U J — ^ Jall Oj^Lms jj. w jj-U w OL=v3 J_ 3 ,**' 


( 8 ) „ 




iuuljl 


0Ju> #jl 


jy/ <*&%>" c , j . > La ^* . > , 1 1 l 5 3 j +3 


Jl_Sj *3L>j J jljJJI j £ j ^»jj| 


>UJI 


im M . A 


Oil 


*L^aJI 5, 1 rtnl lj ( 4 *%J| L*lj W 


<jjj^ jjL->J| C tiLl l . ni l j J-*Al^iL)lj Jil .nflllj 

O-aJI 4 ->Jj (jjjLoiUj ^jjU 5 y*iU ^Ij^l 


4-J>Ijjj JiLiuJI (J _U <,5^JL>!j LU <jAJu 


< 9 )~ 


»LiJ I 


djaImJL J->. jii LS -ioII ^^£JI jlu: Ul 
— k jj " : 4—xP JLij iijAll 4.J jlj-ill 
^ ^Jjhj iS ^3 ‘ Sy>UJL 

4 cU lj l.._<. S u^4- U J Ij £jl*j jjL ti^Lul£II CjLjLS 4 Jluj 

s 

: 5 ^x«p 4 j jl^-j jJ dilj toj^iJJ U 3 Lu <jl£j ••• 

Ijrfl (j! Ja 5 1 >w,»w Uj 

(l0) " aLij j 5 “ij tlixi *J 


fjljjJ Ojj olj £9 j 4j| Ojfej (j£ 

^L^ x ll l5j— / 4AjJup olu J->-jJ 

UU? jL*jO^ 4— J] £SLaJl £>j| Lj^3l$ j tUbSll 

4-jJl 6Jjj jJ jlj-iJl . 4 JuAj^i 4j| 


O — * jj3 JJ jlftJjlj 

|>JaA4 c=jj— oaS\ J IA3 I .*L>jJl (j-* jl jiiw'il 

*LfiuJI ij* 

0jl_cl jl 6 l^— jJLfi iljJ>Jl ^>— JJ-U jl C 1 ^ jl 

Lf-Jaj ji t L-^J JjJ iiLal ji t ji t L^-JLUjJ 

. 4jJlLJI ^JLt 1 0 bfl > jj. .) i"t\ 

( j^JL«JI 4 JLwx>Jj oLl> . 4 

(>— 4 j l tj i 1 — >J Lu3 !>L> j 

« t i l l O^jI (jLS^ JA3 C 4_a->^£J I 4-loJLJI 4-ajujJI 
j»L* , jll oa-> u^3 <■ U jlj~2Jl ^^>0 

c 4 — o'i 0 Jl> (jlSj CiiUjL^ 1^3 jl yJl 04->l (JJ 

oju>j .LaJ>15 ^1 juc ^ 

4JJ j jJj 4_>^ C jJujlj 4-jaJ c5 jJI Jj->^ll 

uj3~~^3^ (j {jjjJk*,*} Iji LJ I 
.LojI (jLa4j j j^!J 4 jI d>liiljil (jjj .jjill <LJ 
0-^j cojJIj (j— t 4-^aJl jlj_2J| jj^ jl>I 

cHj ^ JllC 

(j-jjJl JL-*U> (J— C <1 xjJL>J| £-*~'3 JL4J*-i £}J 

cp?l> f^>3 ^UJI ^ 

4-^t—i^ ^>_4j .^jLI ^ JI c,5j£jJI ULaJl ^>1 <jj 4jb I jjlp 
_j J ^ 1 '* ,4| J J ^ I 4 — » ^ I ( 2 >— ' I JLaA I 

jJ— jj — !-* Ij A . a. l . u (>_»jJl (j— *J .(Jjj^vUJL 
c t^O^ I ^ CwL>^Jl ^ij 

C 6 ^ (^Ul 6 i^l O^ji 

yLJl j » Las , 11 jl yi\ ^jJl jj j jJto 

^UaJI u*^>j3 4-iSJUl oLsi ^-Ali ^ju£>I LS cojaIDL 
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j_jj .ouJI j i o& £\y}\ j 4xuil jjJI -4 

it-^JL L.LJI e 1» l*u>i 

.^yi y < L>i ‘(194 j ( Jj ) 

j ‘Oj-jjJIj jyi ^ “L* j SjSsill -5 


^UfLII ob J o - 51 ^ 1 jy - 6 

*5ill j ‘(_iiyi oo" j VL>j-7 

4 iill j JJLij -8 


i _ ujLfi)l Ty^ —9 


t_X»L»JI (jjl 


t - r ' 


.10 


(jj 1 <jj I ^ l £ L >0 -1 1 

v !#* M ^ b 3 J JjljjJl -12 

t , 

LJjj 140 j £AJ} V*^* V*j4* 




4)1 f 5LS CM ^ f >L£Jl j JO^I j->J< -13 

OX>-Jl 


; c-u-> £-o 

jLalw ,^-oUJl IjL 

jll»jJ < 3 j3-i j £-iJl 

; 4 _«J LjJ 1 oLu'iL jOU^JI £> jI 

w . * „ > i 

jbilj ( j ^ Lj a ; j-H 4 

s 

U^JI J L-&lij 
<3j^J ^UJI o-t oijM ? jii 
jLjljJ— j IjU - jJ Jjljw 

IjJj lijJJ c-jlmuu Jlil> 
‘‘’’jbfJl ^ 4J jb>v 03 *- 

< Gliiy »-5 


Uii\ j *j LjL-1* LIU jl^iM o 1 - 5 

.yLj <J LujI d^3 ‘iAJJIj 
i^_iujii ij ^ LiJy » oj -* cji > <ji ^Hyit v * 4 ^ 

4 jUJj^j i-iili £>j-6j .i-Ljkia k2>Jlj L« 4i>LJl 

1 


j ^ aJI 4 JJ tL uft - jJuJI -14 

‘^>lyLJI j "^1 <■*!>> 

; u 3 y t ^ i ^) • 

3-aj (1983/1403 vj^' j Ij 

tl_*U oLtfti Lij-w j (— u^jil v'-*^ 

(^jJI csi ‘(<-jJ»jil 

jll-jj ." oj pv * < i * i " -* (j^ & f**W 

.U>y 327 J>J JIjSJI tijJl J^> 

j 3 bji ^ JiSyJi J “ H/ii ” i ^ 

lxJil> yj j L x^u y-ylll JyJI-17 


ciujL>Jl j tiisjH ^yi -1 

“ UaJ I j ‘ ( jy ^ I ji n ’ i - *’ - j ( J - j - U'l I *-LLe -2 
^ j i . ; < jJ L « JsU— it ‘ L > “ ? j Lib'll l > •!“■*-’ -3 

. j ; 3 —iljJj | 3 - J »> ^ ‘^“11 J ‘^ LwkJI 

i J&, 4 - l.jil J - 43 "' 

j, i <^ 1 - y JjX? .(—*1414 »L-^»JI 

0 5_a ^ i/IUI 4J^I j ^L^J' 
ij _* Lj -U . ij _ fei > jj— * yi ( k '^- ! ^ 1 

ii Jlj i _ iL 5 JI d >4 oej-Aill (> y.Li *ji 

. o ^ y-iiii ^tyi j* Miw oij 
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258 r 4 - 

C v«3jJL»^ X-4J>%* 4_SjJl j^JJl 0 J^>w - 

288 

346 :2 - 

: 1/7 cl 79 ;4 i 1 66 ;3 jl>J I cu^ _ 

248 c247 c59 c58 
153 : 1 ^USJJ - 

— 174 :4 i_ « oU?^Ll>s4 ^ j_$j - 

175 

247 :7 ; 144 ; 4 c 166 :3 ^Uk^i£JI_ 

c762 c 358 * — <LJL> iJL*a£« 

1045 

1502 olg ^jjal l pJK** - 

770-769 :3 iJlxSJ o^jl* ^ - 

342 ^LujJl ^iuU J_y _ 

- Brockelmann S,II: 436 

7 

J 0!>LS ^_U 4-J^L>JU JiA>J j kijj-wLel 
^ — *L*JI 4_»|jp>J| j LfrJu ^LuJl : L -Ja3» 

4-JULSJIj c(2438 j) j (194 j) LLjJb 

|k— dj <-U — *a_>j| <LJ!j^Jl j <Lb y_>-d 

.(2135) 

j (194 j uU Jl iii^iJi ) J/il iSwJJI „ 

£— ♦ t lj ix->o Oj l Sii 5 d> Lka^ 

U L^_l3 k-US 

jJLJl Jiull jL 3 *UJ j ^Ui J|y " 
cJjIaJI <J j j £y4 ^£JUl JjlJl 0-jjJl J±> jjLLll JuudJ 
".0*^ *4 -*il S^j> ^1 io-iJl 


> 

£— Ja t (_5 J L Ijjjjill ( l-i j a.. 1 1 (j-^UJ!) ^ic 

(h ,. j >^Jl ^^LiJl) L^ju jjJ 

.1301/3 

U JJI j c^jjIDIj ^L>waJl (jJJ ^yill CKfi ~1 8 
J->JJ| jUi c-Lxw I j ^JJl JIjj _19 

. Li* l^4A>Q I 51? j-L_>Jl I 
*L_xjit Jit — ,j Jj-J^-4 cjLiJjil oi& ^ bj-c £>! 

0 >t — 1 $ ju Sju->iyi jjUfcaj 'i 3 ! S^j— < a 3 

C 4— *iUJ I OjL-to j C 8 jfc-3j £>| J..4A>.aJ 1 o^j .BjjJuu 

J3t— — > jJ 1 o"V J« i « *J C 4 -aU £_JLj jj t 5 jj| 
.7 J 5 J 4 J 3ji4 ( j >^1 r l5^l j r % S^ill 

iUJj* (j— 9 JJl-C ^JLc ^„ I Kj (^ aLx jlmUJ 

jjui j 5-5 jJ I Cj\£ J^-^H u* 

j» — w^LiSlH jjI^-Jlc- c <J jv*->J Ij llwJ I 

C 4-ijD Jj 4l£J ^jJI c-jLuj'dll j5j-> c 4jU j-o 

(>^->3 t j5Iui < Dj-oJJ frUjJL 

c>9 wU5j| C>* ^>jb . 

l5 — U ^ jj 

t| — ^ — ^i) o -^ 1 ^ ^ oLJlSJI 

oljj JJ IaS C (o^— ^ ^ 3 ojjj o15jJ>JI 
* ^*15^ L»j3-I J jjLaII o^ 

4jLjI jJ jjl&4 . 6 

141 ; 7 ^jU r ^uSl- 
c 204 c 34 d :8 ^5 AjJLI qj iSJl ^L—ajJ - 
102 ; 2 c470 c337 c280 

211 cJljHJ ^LuJl ^-ui y - 
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yljj ci-jlUl jj}^j (^ ^ ^ 

: <-»ll>0 LpIj cubj tijle^ll 
<12> ^le J-^lj (>>Jl jL* |»Ij 
^ *Wy jy>^ j* 

o^boi j^aJi jW 

j^u juo Ui>- Lkj 
* 

Ob (.^jjUJI 5jUc J p5^' <i>3 ^^3 

iOJbj cj>lHl lj> J WlW 4^ 
Jji o'i : Ah c L^Jlj J13 

^ ,JJj f ^ fj ^ fi 

jVil ".oJj 0J->iyi 

^i?/ " :^j3 Jj5 8_pJj 

.,^1 ".j-^6 JX+J! o±i (*&*) 

^ JiP i2->Lj oJj (J%>Jf (jl U-^!A5 

■c* 1 

tsilJj <_ilL> o U pUI vW J j £*33 

.3^3 ^ c^r.^/:(v^) ‘A fr /: JB *>! 
c> i j <15> ^3jLiJl o-*Jl 3?* tr^' ^ ^ 

oi uui >i o* (16> J^ j** 31 oUJ 

yt L5 J* 3 ck £ ' ‘ ^-V-’J 

• j t tbJl i— »b j cyyfcHj ^i^aJ/ j 
^Jll p-cu) <- e’n ti l :(*UI f~ei) _r*H " 

OjUt 4jJl>Ij t(5jj-iil iU^Jll jr^3 03* 3 ' 

Jt Jji : iAJJt ,>' <J13 .(4*- 4 3 <> J1 O^k) 

” .jJj jo ii-Jtj yij~v { J<.^ 


t iJfc-*jJl si* <> ijjtjJI o-i-oJl <e-iL> 

kuloji i*Jji C. I^.gi U.1AJJ " : p, j . n* tlj " *j}£ 

Jjy jl»3 *L->i 4** Hy*” 1 

(> isLsJ ^ i^bJI oiA o' ^ X? ‘(^=’3^' 

, L^Jk^jU jt 2 l)L< 

j (2135 i^Jl ) iiJW' cfo - 

Jai»o ^513 

j ojy^yil u'3^* 3 ' ‘ i - > ^- 0 <> 3^3 ^ ( 3 

iiiU| (3' <> 4^13^ 3^ ^ ‘^3^' 

.UjjSi 0^1 1^9 J4& (Ji 

£j>\y j *^! Lwji; ii^Uax* 

,UU 2 i> (^Jl ityaiJI (jij I 3 A J If^l kr*’ 

JjlU JiA>o <> 5 j 5UJI r U!^ 4>r3 

UjjU» ,« ^> 1 ' 4-4^1 LS ^ 1 o=>3^' ^J 114 - 

; jujJ J 4-jJL^*^1 

Ji^l jUi obJk^u J! (olS>Jl> J^iJI - 
t cj-ajJJi 4i® t^ 31 Jb 

j ^jUJ cjJjj OijJ' j Lailto k 4 j»-j3JI - 

t ib^lx>Jll 

,-4b 3 LJ>d\ j 4 «i^ cyjSj ^1 ^ J44> '-4^ JI " 

itjtxiJI O* 4 o°j - 8 

.jkLij -u^wp^ ^b J-*- Uj *- ^'' ^ ^ 

My o j^lii O 4 f^b ■ 6a> 3 ^ ' A * >J, 

^ 4^4- ‘ J ^3 ■ a ^i «H' 
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OJL ju OO n *j 

^^JLL* jkj o jj_3 w-jlJ ? j li£ 

3 O^SI Ju jaSL>; 1 j C Jj JA4 **I pkkl AA-4? 

J513JI p£U> 

: LixUi (j^Luc ^UJI <jJj U j5j 

J^>- Uf> £i-» J->^l jL*i U«*lj 

JjJA4 j^> -lij cS^la 

+ *~ J ». 

Jjj>%* wjLi <j j**u jJLj Iju? 

^ y>j ^ -*jhy 

j „ ^ 

J^ajL» pj <j ^-4-3 4 i A * >j 

^jLsJI (j--*->JI y>\ I <jJj U cutu j5j 

: c-iJBj Jbc? 4i)l 
Ouu^> ojJI 3 JjkIII jU Uu*»Ij 


0 I^jL* ill) I y ; » h £_jJb UK >■ 

Ljjj jj-JLSj ^LLx -9 

ol^L> ylL oij jmu ^JLj li£ 

Lftj^l p3 O jjlJ v__j— L>j I aK 
oI^Jk -9 Jlaj 'i 0jJl3 Lilli J-fttj 

(Jh-jl^-J 4-J.JPj 4JL)| J^>y 0 J L iaI) aJL^JI Ou 5 
^JvC 8!>LaJlj , £>j! 1 *J| c_Jj 4jj Jlo->J|j # 4 ju$jj 

yj <UJ Jloj>JIj . 4Jlj Jloj>i 0 

SJb^tAJI ^uAl>- 9 

lift t 3 -jJjL> i-jjliJ Ij £>^I 3 wuJI j jl>v>^ 

1 1> ^ .A* ilj H * 1 g * 

L^jUjj j 3>^f <y! 


c«.|^J! 3 L^ui ^jjUff 3 fJj 

t dJlifc 4-lajj ^JLp pi£> LoiP 

ji c/>£> pi Jji Jyj 

j5juI loli t <3jl ^wp o^3-l 

tc/^j j/^-j JfjJ*Lj jldLJj j-iU-l (jli Li^UJ-S 

p} t ^ lA3v# pi c J ...11 3 plaP I jli c I * J - * Ul3 

SjixJ pi 4 <~JLA->- pi t i—JJJjJ p-> c CLxSj-9 

.jjJ pi c i^-9 < > w 3j lol3 t ZfJL>-^ 

j\ (jLx-^fi <J LiLxf c^jJL^Ui (^jjir 3 oJa—oj 

cr^ 1 * ^*r f 

* 4ajlm/ JJnjJI o>L>j j (j-iUp ^j-oIaU (^5oJ Ij 

c L-ibjJfy t J^jjl} (.jZuJft) i ^ c ^V/j 6 

.iAJJI JaI ji5l <^tAju* .jajJ!^ 

^_5 jJl 4 '**4 j~*d! ^ybc>o p_j3j 

jJi^jJi ( ^j u Ij «■! JjuI .frl^JftAJl ^JUajLoj 

3 JU_»j c o j I I j 0 j\jup\j 

JlSj .^=u ; iyi5j I »f mj»,I| cijbljj o<3aj 

, t yw-aSU tiyu pjj ^j" : ( ’jJj i>i 

•^1 V3' 

; dills c^^dUJI 4_y ^ U OiaJaj j5j 
Iji^ljj IjJlp 3 ^ Jil 

j3 JJkaJI jjj «-La— 

^J_b <JjLd 

> • ' ^ 


* .• ' * . . * ** * 

CJ^JU>uJ rt- h*->v4 j-k/J 4 jUUUJ 

pjau3wtl jj j, ■>■»♦ C+Syj$ 

* ***- * .- . . w * I 

3*} 


r' 
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* • * * * i *<r ‘ 

l 4^ j J 
L^ji y*^Jl ^j-> 
" jSi. » l#-jj t oUUl 3 j!>LJ 


"i l^ frw aJ 1*-W 

(^flL-ul LjLjiJ c^J— ^!j 

j * * * . . ^lli 

jjjvl 

< t J *. 

u±xJ —Jsjj y~e-* 




.*UI ^l (10) 
.(54-ji (^v* 1 (^ b 

^Jx- J-oili ^til bLe ^U o^-*iJI j (12) 

LUJI ^b " J-*L£J« L$yJ f*** :£k~*tf(13) 
£^--*>*Jl J^l— *_i j. — ib j-J <— *Ji ‘"i-iO'O' 
c-. i f i<n Jj— ji _^i-iji ^ t (^1005/-*398 o) 

4 4jIjJ ; *ibj Jj w 

. i Ijll Jyj US "LjUL pk jUj j 4 ijj 1 * 11 Vj* 11 bi 

, <X»jLrfU 3 

^UJI " J.USJI 4-lUUs ^j-AJ f— **• (\A) 

fkS lj_l lulJkJ LI £*L»Jl t lsu— >y I 4.U>Ul 

Ojiu ^ J4*>-» Ui-JI -S^v* fbSl 4".kiUS V^ 1 

Jx <j J} c (f 14 15-1 329 £>817.729) 

,> yii IjJ tjlW-f J*y) ‘OUISJI Jy>\ jj-lji 

\jiS£ jt i-ilj I j-h^ U-'jj I" «/ •■ AAl > iJI 

,(|^>j«il) i*lSJ <-»~>l jUe |_jj-> 

^Lkii 6-* :(f 1258/— *656 o ) JiUJI ^1 y\ (15) 
Jj } .SJjLSJI iU>Jl U[ 4 — -b) '-b- flSjl 

.5 j*liJl j j i^lfj J 

^LJl jL> — <! o—> -y--iJI j-st’i** (16) 

0-. -i^SJUl yjJ J -US 4 ( _* 767 ^) 

^ULL3j j-iP *J>> ^f, 4^01 42*11 -sS 


4_i~S< ; 5 j*LiJI ) jrO&/ iej~>j* t - 1 *** 1 ^ ) 

251-250:5 <1958^^11 LM< 

Ljuyi -u=iu J ^ ( 2 ) 

450 :6 (1987 i^SAJi jb jx) 

jLfj^^ij 3 jU>7 ( 3 ) 

xl^mJI t ,;^ J * 

4 265- 264 ; 5 *Ul ^jll 4 ^ (4) 

■jj.fralH 

J uuyt yUS 4 jl j-iJI tS ^i 0-> - U>J J-V - ( 3 ) 

_■>■-. . j Jyjbo 4 ijLaxJt 0* 4—^ ^ U » 

tijjj'Jl ‘UjiJl i—jSU :5jyiil 5 S*j1I ) ■ Xt:> -^ 

t 16-15 (_*1414 

^UJ/ u^ ! Jj-tto ‘i^ 1 ^- 

.285 -263 ;4 (_*1284 4 Lukll:5^Ali)l)^= 

"LJutyi o* ^>0* J J-J^ 1 ” &) 

jljiJI ui-»j 4 194 J p5_, 4=0>oJ3lijJU UUJI j 
S^UUU 4_»SJUI 5L4i Ul U!>LiJI Z^L* j 

r*iyd I 

259 ;4 ^Ul 0) 

S L-JI JHjko J-ii 4^41)1 UU (8) 

.342 (-»1351 t ^IukaJI :SjAUjl) 

tjjUl • 1 ^ K * (®) 
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j o±->yU l SL _ JS o— ( r 830-737/ *215-1 19) 

ii-ij ,y:j OUJl _Jj^C &£■ jii-i tSj-ajJl 

L» oLS ." ” OtU> <j-i ,OjXL«( 4Jtfi 

.4 jlLojj OjLjJI j c_j| jJ^Sl <>• 

-740/_»216-122) iLUl JU j— il i Si (21) 

5ljj ^-£lj (jj—jjAJUl (j* (^83 1 

j 3 -Ij OU)l & J*JL>Jl 5 j-ojJI j Ai-i 

<^jL. * u Iff- 1^x3 < i~ a| 0jjJi£ oLuai . j_ jj yj I 

.ojUI j vb-^l 


j wLl£ " ±Jjjt Jl X—/ Z*JL# i L> JjJLdf ^ajjJT (17) 

»--l>Lo <aD ! 

« bl l jLo5 jj— • :(^1 149/ — *544 <o) (18) 

,jj .J jj 1— >..i> Li (jl — % ^ I > o| ^ jJl 

^ a k . rt ll i t ■* b - M l ” OUi|* — t\ (3— »j 

wl- t-L>JI <j y t -tJ l Ij^juJI 5jj— Jl 

• Jj*^l (jjl>wuJI j (j*5) jl (j^J) oJ a iL# (19) 

^jl (j i 4f* * <■ cijl iV ^I j ;»j y ., (20) 







Jajii 4 >j 1 fcuu^i ^jtti ^ 


jla>^ : julb 

(*) olSjl -o^ 

Um**OJ£ 1 m ul jtji U jjJj * 

Qj &l*jj jJ* eLU/jjSjj i i&L, US ji 

ua£JI dttJ pUjj Uc j~v! CfjJLaJ! ^jbjSj ijtiltl j^> 

(Ja>L>JI) 


U *}-^ I Cm ri^judl SJb^Jl'j ^jjyi 

J^-Jl J IL ^J J iSjA * JI *UJ>vj | 

J-Ul JJjK> j Jj&j <j| (j^LM ^jJ| (1 ^ ii.Q 
1 ^>yx> t4_illjKj 4-^*} 

iOjjjQI OjaAJI 

£* oUS JL J (l^uu ciwjjdl dlft L^J j^Uj 

fjL^j ityxj* 0-?lj CJL-ij £^| 
C^I—LJI o — *lj ^ULJlj c^UUwJlj 

^^-aaJ! 4 __J| J—a 3 L* Ij — ft JaJj . jfcA^xCj 

aJ I *1^1 (J ^ M i l l d J ^i) yjljS" £>1 C>JL> 
J ilLs^l wjJIjjj. jl^J j Uj-ii j^aLm^ ^1 

.[6-5 Ic^ <J* 4 dLJl ] "^>11 V J^I 


j Jj1>0J! cjlLu^ j£J 

»jljJl lj,*? >| C jjh,Vll ^1 juul» LbLiJ 

Ll>^ ck_>jAlL> SjJl^llI cci»LJIj3Jl c^Lb^k^j ^Jut 

J— cuj dJij cJ-j^)^(! ^^aJI U5Ij5 ^Uj £>■£ Luajuj 

j *.** >n.Ji t <*^L> 4 juLjJL tlauic £ju >wj 

5jLc] LiJ k±>j^»oJ| oijfc Jl5j .JL*JI 

* ' 

jl clijJj U j i -> j <4A>waJl tjaye uJl oily JjI>o 
UkJ L<_4*i ^i 'ij I J_Lss« j>_£ £&j JJL>J 

<5^»b ,^>11 kLuu 

Ij-i* . 4 — pL>J| jl a — »L*J| kiililjjOl 

*-&"3 c-^1 r^juJi ^_ur Uyij 




^ (*) 


f 

(. ' 
i v w 
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JLA>i4 , 3^5 > U j ^ . rn ll IjA t L$->l j (J - ^ O^J 

j >i J — jjJSjJI j-» J_2jk*JIj 

y_» 3-C y»J*4 <J .tjjjlllj Si3L*<*il 

£>j_j I * £j yjj ti-iJjJK* *-^yu, Jyis- j JL*ft*lll 

Oj-ol *il M i l l iJli l »L>o*^I) 4 

.il l ijUJl Ajjj t(5jjL» t il o-o ) 

(i^L— /ilj 5 c'^LJ I t(JjJI •>- ** » « £-* 

ci-ujSlI CjLwIjJIj c(<>>ySjJl O^ 1 j V^ 1 

c^pUS'VI t-jUajJI k±%> J) l*i» 3*^1 U^o- 

.-■I &L>jl l J | O . l ll I I I— »Ua>Jl JaI ‘ 

j kuljjljll J*^l J 03!$^ 

LjLSaI 5 — JI33-JI oja JJ 3*J .(i*t!)Ul ojjJl 

J_jj.| (j-> 3JJU iLlw U» t Jja>uJL 

tix-iJl y-jJLJl Bfrlj-5 3 jL_cIj <-o±-i>Z 
(iU! 4-jtiS j »j o f l3 U >a_j 
1 :"5_ujaJI 4_^!AjJI" u-c 4 j 

j J*_- Jl JJ—il v 155 54* t J2>JI ji^l Ul 

x j> j ^ *»J J-f— * 6 -;' 

<^}j_- iJlj uil— Sjljj (j — 61 j J — ■*-*} 

: JUU£ Ujy c4->du» 515 j [vj^ 1 -*] ■^^-'^ , 
.48—9 oI>Jua 1I J — 
.149—49 i^>L>i~ix)l J-*-**j c^jLiJl 5jJi» ~ 
.509-151 cyb-i-oJl jk-euj ~ 


juu*j L*S 1 4 1 $ — •> (^Jj 

J ftiit c ol jUnl l t— tA-oi (>« jA Jj tr'LlH 

3*wllL> *iyu> ^ -^J^ 1 J" 

JJ iLjL»J C i_i.„l,hlj lajl^ t i-j—o-j isjia3J I £lyi yjj 

I . j a j / I j .jl cj 1 f ^.jjl'j OtJJtj <4 j3J <3jM t ill j 

Ja>JI j UaOj iioUbLivll 
j ^_x> Le> VjJL-' ,_y^ tjS^fcjJl o»iU 

c UL-Jj ii__9U3j i— iL>— ’ Oj-cwo coljSJl 
j *JU>I (>5L»J U* dUj (.i^AwallU 

Sl j U .-.Ij. ■ <u i— jJ LI ajJ jj-^* ^-ir 0 j 

jJtC _j^Sl) ,_iij *ij .J-aljill ■ x ^’ <> 

titLjCJlj V- 5 - J! •“•^4 1 ^ 

yj.J j_fc t3 j_Jt i— >U5 j-ily >iUi5j <■<** 

j n Lajlj c JjL-ioIl (JaI— »J l > c^' J — *■ 

J_5 jJlj t<CipLaj j (jjilil t4jAU-aJ C>2ill jJUJI 

.1 ^ U^aI^Jsj t ‘•t-t-iSl 0 A>'Lojf 

j ^^ili jj-jjt *-=:• uj ctiil L»5 

ji u-O 1 -^ J* l 4 JI 

^jjujJ ^J> ,J_J (■ 4—111111 _jl 4_iillll <->jjJl (j—* 3— ;U5 

^ .JjSi 3-^-jjJI «> oUSJiyUI £• £jj- ‘c# 5 ^ 
J_^3 a1j L-oJlIa *ij La^-U u' o-^i 

; i^)L>Jl ^Ul I— <-»jl 3^J kjA> 6^ 3^*^' 

JJjjj 1 LfriS jJ-=^ 4J = L>JJ| 

c^j — 513 j 2 ; — J— ' 

, Ifl nlM 3ft J U 3-iJ iUlAftJ 4#jJ tl+4> tJjAA^JI 
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SjLJI iij JM> (ja jjjJ jy*iJl Sy “j 
.OJljJjJI OjJLoj 

Lul — ) ja >♦) I < 4 jJu Ij-yj 

j ^ Iaj-o-> oUJjjj colijj t L aJj 

il!>H Jji> c> H gji" clii-au i5M3 

.(14—11 ; qo c < a 11 * «i, t I) t | j ^tjjllll 

dl L xIU cJ-jjAil) JJ I J_5 juu JJLJj jiJ 
i UlI I oL K>J l <>*• i-£_^*j J5L> J^-Jl 
t (19—15 ; (jo i w lLJ t) ULJUII oLu!)Iij 
^ c d . L -.Jl) ^LjjjaII ikjjiw j J^-Jl dJLil 

c<j-aJI :^jAU ^UJl jlt'JlUj t (25— 19 ; c >o 

4 i/b*? 1 tr^J » (29 23 * c HLJI) <\j J I 

.(40-29 (_>a t. * l L .,||) ic^LJlj jjjJl 

j ' *J I .. Kil l 4. <■ j l > J j j_ojJ| 4_Ljjl» ,j_C Li 
XjJjkJ (> cniLkil jii t 

f^ixr c 4JI3 J 4 Jji ^ > aJ1 13a ; i— j L5J I 

La-ia-j LLjJL xj>y 31 t v U<J| oLJj^kij Sjy 

<_.LJI i-JIjiJI ^ 5_cjj4 t4^w-3 ^M-5 

J! I ■L»J joaIII 13a <anjJLjj t oIjaJIj 

,j-Lt i jj_>' 3|| j t 4— L c j — ojlj i ( j A j > . *jJ |j o jlill 

ki»!>LiJl cjltyai-il o3aj tJaii ^^5 

Lftjxiclj 1 1761 jkJjLLjjJL 1„,<J1\ ^ ■•■ 

4-J£j JjIaJI j L^JI jtjj t!>Loi 

1 99 1 8 

U^ij c(w) tj^ay W!>Ji iLl. 

^ ‘^171 j^jjJjUyb 4_*UI| iJl^xll 


JJ 439 3 — >jLaJl (^4 jl-JUjj i a!1 — 

*515 3*>i«aJl 

J-JjJ 1-5_JL>.L^ pj£> iJUj Ijjfc 

— >JI ^ 4 > 4 4 — *-*Ujo l jJLaJI oLwIjjjl SjL^w 

<zjj—£ jkjjlll il g> j ti?L> jJL> 

4^Ll5 j L^JU Uj~> j~Zj jlJ (jLSj co-o- 

Wj-ii j ^ — dUHJl LLajj ^ylji^l w 

wLJ5JJ iJIUJI jIjJI jjL^JI )" 18 — 17 u^J^Jl 
C I IjL^J J-liui Jjtft l (i LAkk II* 

(jj 

I <awL-#I CjI h >J (jj (j- J L v uj 1 Ijjl jj J$j 
J jr>H 3j~> cS^Jl j 3JL>JL!l ( ^JL>jw 

SjL-fcJ j 4-JoJJl Jjlajuj (JJ 

i-ullll 5«-l^3JI j ill HI I 4-toJJI Ut t Ju>l)I 

^4-jjaJI j L j . n . W Ijla— i j— AJK jJ ) ^jJl ijx>UIIj 

j 4— Jljjj 4(>Jsyi JJ (5j-AJl oj-f-j 

. w j^ji duuir 

JJ ^1 

t4_xoAJl 5 j^->JIj 4— >ja 1| ^yk (yJlj dull" 

: J! 3iU.I J5 JJ 

J=u->^JL^ j iJlaudl t — i 

*4jj^Ajj OxiJl jk-fflJ |»IaJ| 

^ (_^^W 5*3 $4ju>Lp oL>%i}l ^5 HI ^->ull — w-i 

cijJAlI j LaJ^Ijj Lu^j> 4il5Lll OjLju^I ipljjJl — £ 

* J . >! ■ > » jJ lj (j^jaJI j 4Jjl^lil iJLJLJlj 
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. 1 0 A » I 

^ 4^U HLi JUr^lll -12 

,5j>hll J-fclj e >u^, ljJ^llj 

( j*uJ U ^upL> ccjliJjlIj ^-ja£Jl o®**# ujljjxJI —13 

* % 

.U^aLw jl Lfl* ^IjIjjU 

£ 4—JjJuJl t4-jjljSJl CjL^ll A —14 

CjI »K1I <A~-*V i> — J I j I j ; Oj. « — A ll ol — 

dSjLSJl i ^Li5Jl ojili 

; ^l^iJl <>_♦ £*3} 4*-« J-#UlJl 

: JbJl^ 

jlJj ; ^L*dLx*cxll o'jt 3 “* 

<jIj 4jl« ULoljJ c^5jp>^I ^jL^aH ^>L*» 
t Jj*4l 4_>jjJlj v*- 5 ^ "J l "«*H wll* -ll 

J JU i__ii^AjJ I i-J-JiLlI AL * O j e-i-A-» (jl (j-iwj 

t Aj^j 4^1 — aaIIj tjij — 

13 » I ujJj jij .U^j £ lA j„P ' j c 
4 oKh jj-> <a 15MU3I UjLaJ I 
0 ^_ Jj £ JjJ| k_;U j iillJli i-blil^l ojL 

J <yL- ^ J-*A ^ jlA or 1 * r^ 1 S? 

i^u^» ,^—U jLSydr j tijUiij c w ^Uj^r 
13 a ”d>L J5 Jl" j 4 ^ l — *-U I 

1 gljl c LA^L L>Jiwx* fj->-lj {J* 

a j a »yd I L&j->Tj £ "o'— A I j» — 1^ J u' J — 

.( 440—439 \ ij& o& <* -H J .- J 1 ) 
{S ±t {J L+* $—*$ : <^£* “ 2 


<3-a>*JI jJj t (^) LfJJ £ojaL*j 

JJ 0^ J-v 0J -*-J 

tdLlj JJ 5jj^-All o-Aj L*l£ e5j->^l oLL>jk»-Ll 

toJli ; L^j-t J5 j ^yjJl 4 L yi > y , )/l £>l JJ SiLdJ 

* , 

^s- *oMSLAll o—4 C J->J ; UjjJj 

<^LjulIi o^iJi j y £ j^LaJi ik> 

^yJl ^—^11 (> AfJ 

Lx^_>j t3-i-3j 5-L> <— a 1) j»-^j 4 If . j ig 

* 

|j_* .*5W J! (> v^l J tUjL> 

.UjjLtw JJ >->1^1 j iJjiull oo^-ajJ! —1 
.il l (j£. <L>oUJl tlL^-'JII —2 

j! i_Jl_>jjo Lj-oi ( _ s iH *-Uw^l o^i 

.lAw 
frUu-rl J^>waj —4 
j £ iJyill o?j — 1 tA-V iAJJ J^3 —5 

<> J Li J! £? 

t^il> £0^^ cdIjLcj coUiS iiLil -6 

.L^t ^1)1 lh 

.ojyi 5 -^ y^Ai c^LajSi — ^ 

jw-»j JxJ\ 5-> cuLoSl (A^-^ "“ 8 

4j Jlj jj [—9.0 JJ 1>A V— ° “ ^ 

.jaI^aii j BjjijJi — ^ 

jLoauS^I ^—4 4 iA^jJI cu£jl cA 1 
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■■ ■I I C>~* 4 4_«jfcill 

« 

<. j^jjLa pM— J I j L- x g 1 J — *iL> U5 LAjI ^Jilj 
.(474 :y<» iJlLJl) 

4 I Jiyij 1C<1> „t.yi y^a.Jhj} 

<^>LUI ..> > ■ oUJ Lpjt tlf-w Jl3*I_j J S3 o»j+ij 

'■O* 0° 4 'il l . .i l l) UjIw L£ ^Jalif i j . .!. •* ■ (j-xJj 

.(476-475 

* * * 

£— • tUSUili Iw3j3 jiasJI <ujjj :^!>lcSl <_y J^j -6 

j £^li" 4"jj"j 4 w jjI“j JUj>] 

>1^1 j jj'j cjiyi j "JJ|j cy^iJ! 

(^Ul pLiajJI y tjyij) 8Jl*xsI ,jjj| ^LtuJI li»j 

pM**J I JaC J^Lj 4jl£j ; (j^Uj^aJ I 0 Uuj I 

* (j— * jL(P j (JIJlJI y* (...JpUajJI liAj" 

(jj_j »»_jJLaJI pLfe u JI ^dj 
oj J c j t l5 jSJ £>* c 

4Ja->- Lo Ij—Aj . 4 vii) jj j *._ tflj_l I jl 4 jo£J | 

Cx c«*UJI j o-jjJI (J 1-^ 

dLJIjj Ij_£a> ctLJI V U j Jl 

.(489-477 ^ cdULJI) 

Lxuy 4_y_^ roil! j Sjjiyi vu£J| o-j^i -7 

. # ' 31 

'—****' >UL5 tLuLAJi 

tr^ 4 >-* <fcU?li i<JUjiJ Oj-^lio 

c£>jjJl pjlc 5 -Lj^] «.Ljjw*Jl!j citU^i 

‘w-ulSjl ox~a JA.C ^-. 1 .^J) ^Lj 

u] i i-jLiS i5Uj Lhf^J i3Mj> 

(Jj-oj i I 4a&aI Jjl> U3li c t 


.Ojj_w J5 J>-L> cdL^I ^xxiy pi c jj-J! 

L-j^I p— i tL^Sjj Sj^Jl ^Sjlj liijft 

pJj . d , LJ U tfJ cjjS'j iasi^JI pi 

j JJj J— L$5 ^Ljil^l L^_a3 JlaIaj 

**-*<^h " £4$ j " jl ^^ja!I ^sir 

6-« Sx-tlnil LSj^JsJI 1 »,u~icl ^yJl 

J-Xgj 4 X>-«J JutC v_9^jt 

J 5 y_» 4 (jLA»j 4_ l|j_jJI 

.(444-441 \oo o* 4>llLJl) 

* w> 

Ixy^p (JSjxJI Lfjjj jJj : 4±ujU>-"^I 3 

.(445 4dULJl) LuLijj 

LyLilJ [jJLty 4 BjjJJ 4 4_L » j J3j : Jli»lll —4 

.(445 :o^ 4dLJI) 

J— il y* o*jr & — ill li*_j : jl_j5JI ~5 

i > li^Jj 4 Jlix« J5 Jjic 4jy*~o 

'rr i £*J * — II <Jj-a*JI 4_x$ J—aTlcI JlJj ^ » 

J—»yj jbipl ^jj i^j^l i-j-o- (yLiJSl 

— 9 ■O' i ..illil j) 4 i_9JjJ| jl 4 jl 

L»ja. LjliJi L^JLj ^ 4loj.xJdl LJUJI 

J_Sj .i^UJI 4-jiUJI j ^bj t 5jj^sat 

Jj_>j| 4_J CV 4 — x>y 4—sjjSll »1 j» (j_4 4_jiis 

1*^1 J <ykj *■ lJo^I I+«j£3j 4<j^u2JI 

.(472—446 : <j£> (j& i dJJLJl) ^iljljilll 

(. ^ Lcxj*j( L#j^_d j jAjj 

* (473 cdlUIl^jjL^llj .jU^I c& 

# f 
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j jji J ojliJ JjLaJl o^j^b 

u_jj3 L-.ij" :^LJ ojj U r ^-JI ■>-** 

(J _ikUl ^fJdl op ‘tr-j 1 ^ 1 <> a J** £* O'J^ 

C j l — .1 — u Iaj-wIj *u-jWAII p*i f*»B ^-MSi 

3 J _jj — iJI j5L-* jj->y jl— *» (••• 

."uiyuil LfJLU^y 

j a JjJL> 0^ 1— Lwu-u *^j 

jj 4yjJ\ jU-Slli "J^-JI 2ii-Jl" JjIsO (jb 
3_>ljiJl 5jxi* j J-iV’ *— ’>• 6-* J— •*" *■** j/ 3 ^ 
dl)j jy U ^ L3Jj 0>L^ fc |} Aj ! 'S ** W| 

ot__l3 y LI Ij— >j-> >Jl j . r»^ 'll t Lwsjj L3i» 
cOLLS j ylillj WJI (> 

4_jUJy Jjo. L ljj*j .4X*Ui L*fl LL jgii Jlj 


LUl ^|J .1* -Ij ii^jLJI lSjJ Vj L)-*-® ^ 


| *}|j ; -Li„n u 0-I 3 J- 4 *!' — ’ ' *< * 

c^, j^i J*h 0 i y 


JUebU liljiPlji-dAlj pLJJ L*>^ tOyjJlj 

. y>-> 3 Jlj->J I 


fj-tjL?- fjj ~bj> <l_.L5 L_«j ‘ <^>Lo £>U»I 

.(493-490 qoi JJull) 3-.ljJlj 

J juLaJI I — u2ji V — jjJ 1(^1 — *^1 U*j t — 3 

(495-494 :o o ye cJi-ll) 

Lu Jj l- u j* y»j : ojiilj Jja^' jjLm 0 * 1 +* — ^ 

■ • •■»• nJ53l dhtjLlc i- i — ii * ■ t LyL^li 

* 

,lj * 'S-ss 4 <>- i:K * JI **<^1 

.3_jtli J-jIa-oll > j_p3JI ii^tJl 

; i— >U5 yil — dhWjij ^3 

4J3j (jjJl J^VI 6-^ lPV' j 1 ^' 

jji tijjy 5 j 3-» j <> 

.ujJLSJI *k> lijJl J-5^l 6* <■ ^Uai-J.1 
j l yV I j — -J* 6-* uV' J*l— *3i J-9j 

yjJ c4i->»J OUPJ J jj-tJl V 

.^LJt jhl£ Jy J &■ v'Vj 

Jjl oUyL-aJI <>-" 4s* *3 

C>* 0* (-) Jup i J! C. 1 ^ 

^ j^uij 1 V JIaC 1 ^ Vr-^i ^ 

c ^ ■ aI Ij 3_jjJ| J J-**ll j»l J I — * 



CjUa^La 

jiujy) * j 4 ^ jy'stt ^tc. 


*(>L>-jJl JUlC JUL»o JUl^» I J 4 1 


j-»j jv> * > > >j o^all jJLt c^L>Jiwil juvjll II 0 A IjA; Cm3 JuU 

iiUUlj S*^Jl iJaill (>c SjjLoJl (6 : pS,) 5 jl=»jI 1 y>.Uli Ji ■< - ^ 

t 4 -x^uji ^iki-Sli 0 ^ju <j <ji 1 1 992 c_uy*ji jj. /.- v -< f t 

0^*i J! l i > i a>v . ju (jj Jj *i t (jl—u'Vl ^>> ol> Jkfl« j 

•*j* Jj* yiii ^bKitwJi LU 5 j 

iiUo^lj A-Z <> j»j>«*ll t^bkJLo J..<.I„„J >. j... > ioUicOU| ouJj j5j 

^lj CjLvjJK^uJI oif» 0 i Jiicij .^JLtuoil p 5 jj ijKA^aJI p 5 j LU 5 Jl 

■f^l <> ijjUJI ^MaJl j J**J! 0 i ^oiliLUU SjJli 


(6) 


15 absence of memory o j^ljJI ^Ijii 


Coma L>u>wall Ly*p»y tfi Lyuc 5J5 »UJ] ^i 
S^SljJI (jl ja 3 4 >!*% > \j 

21 o*i-» j ojj j£ <*i£ jl > y ll» uJu Jj 

OJAj 411 jjj o, 


A cJw> 


(5) 4->Ju? 


5 aberration 


jjj£> i £jj 


6 aberration (chr.) {J i+ a jyii 
j (jli) LiUuj (^ 3 ) ulL <jj 

ji anormalous lulS" jj o^Jl ^Ju 
(Jiw) jLs (ytuls jx£ ^ji-cui ' 8 -abnormal 



74 




134 apex (i*3) Sjjj ^us 

135 aponevrosis JLLs 

u tJy aponeurosis j U»> 

V *JjJ> <> Vjj 

141 aqueduct of sylvitus 5U* 

Aqueduc de sylvius 
JJ ^uAlJb S J| 

aqueduct of Sylvius ilfi-oj 

141 bis aqueous humor W> 

M> ills’ jly& on (6±d') *d£ ^l jj 3 *' 

.^U 

(ll^ big 


174 association 

^IjG _}i iuljj Lfji ^Sji 
association of ideas jlS^I 
iiSdl o^SlJI i_i-eu on t,? 3 " 

association fibres x>iyi 

iXh. 

177 atlas 

jly*o o*-y on (J^ 1 5 yd') ‘^ Li “ o' iij* 

.iiLfiJl 

186 auricle (*d-b') 

<jx«iijs (0^' <d^ <-9l~o5 o' (3ji 

201 axis vertebra /' 

_q . ..ja o^j («uiLSJI 4 — ; A.~» » 1 1 Bj5a! 1) <dS iiLal iS j' 


( ly i>iug 

42 Adam's apple (^jT 4>U3 t j^>i>) 5 j$j> 
Pomme d’ Adame 


Capital letter pd idS 

Adam 's apple 
Pomme d’ Adame 
64 agonia <o 



La1>I 


agony JJ o^d^ll idll 
68 albumin (jJ) JVj 

0Axii\ (^) ^-dS 0*^ (^') 4ilS 

(8) i>iu> 


90 ampoull ( 

5^15 idS Ui ^ ampulla idS i*>j3 
bottle lu}d>j)>U 


(9^ 


103 anastomosis JLol tJjUJ 

5 jjilio 

L«*) id^ (Jji JUul) 

114 anopheles od^' 

0 J~»j5 6" (kpb) ^ L =>! <-5j* 

(lCh 


134 apex 

sommet 


5jjj 

Oj-'jS on. 4 -dS iiLoj ^j55l 
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LbU*j callus 4 tl^ ijX>^i 3 I <1JL5ul>I 4 >> ■" *• 
,_y* 4 j 4 * 1 ^ Ul ,8 jJ ) .. 1 ^ ,11 f l£uJl r lHJI OjU 3I juu iu 
<0*4*7'* 0*5 callous ^ 40*4*71* 

callosity ^ 

(IS') l>La 

303 calyx 4 _J 5 Ji Jt#* 

calyces ^>Jlj ^ 15 ^ calyx i*I£ y; i>v^ 
calyces renales minor Sjja-cJI <JU| ^jjS^ 
5 jjj£JI 4jI£J I Jl c5->jj j»j JjjJI Jj 4 'u^J 
J! l5j} 7 calyces renales majores 

j %i 4tK.l I (j&jj*- 

'Jjj ^*15 4 a 15 £-033 o 3 _V>- 4 * 1 £ cUJJ k_ji>o 4 jJLc_j 

(19) l>±£ 

337 caudal vertebra 5 ^ 

j Ui oL*j)ll j jjlj jj^e. ^LLuaII IJxa 

coucyx 4 a 1 £)I ijnn. ^ l y> p_*>. 

03^*3 (coccygeal iJUi ^ U-Jlj) 

<**"~a* Oiyi iiyji ^ p..,> J 0 ^. ^.l| 

JjSll 03^3 3—5 0 * jjaJI £jlyr. UU^y j - > 

4 a 1 £ 4 j Ijjj 5 jjkJI £,15 | j | 

o - 3 p^*dl ajiAjcoccygeal vertebra 

caudal i *15 ui 2 1 

( 23 ) jUgg 


B «Jy> 


( 13 ) 4 >a t rr 

206 b. Typhoid 2 t | ^Jj| 

or (b.tyhosus) (^3^1 i^) 

^- aC ) Lfl>v_oj UUj ^^iLj lk>- iili’j 

4lii pi, (typhus) y-yJl Ui (i^sJl 

alj 2 ll 3I JjSJI 3I viuPl^jJU 

( 14 ) *>iu> 

226 penign (^JL) ju*> 

Benign oyjU^L i«J 5 Ji 4^3 *U*J| J lk> 
j Oi^ 1 j lk>Jb Bbnin UJ 5 JI 0^3 

cLJI U 3 Jj 4L23 «-L > - i......J tUi jj. 

(b) <Uja>JI 

234 bilecanaliculus cu$\ ju> oLiii 

bile canaliculi jju oyJL»j?U 4J5H3 

• <■*'*>'*> 4 A>yUl Ui 

( 15 ) ^>Ju> 

272 brachycardia ^jfc j| 

bradycardia 1*0^3 <.U*J| j Iki- 


j^yiJ t 4 - 4 J> I ^ 




299 callus 


( 17 ) 4 j*Ju> 


460 contrac (to) 


iji ^ ^ 
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iJLLa-l iyt* ^ ^ ^ ^ U ! Z/* S 

*J£ } ^U^IS &l*jS Ih C&J <#** 
pj> o^'ilki-l j jjii dendrite jdendron 
.(<j~cM) <j&** SJUaiw • l± ">* 

( 27 > 

560 diabete mellitus o?y> 

l j'. S S i_j y ojljjj 4-dJb <y&j 

. diabetus mellitus jidiabetes 

( 28 ^ iL>La 

570 diencephal iwjill £UjJI 

•».» £LJI <y» 

j on jy U£U JU j diencephalon 

^jJluJI 4 ->v*>w» tj+* 1*1 

£UjJI £luj fj~°* o*i (/*"" 

, 4_C>o c>* 

Jj midbrain y^ o'-^l J 14 ' 

59 M J! W^! r^ 11 ,lft 

.1 195 ^3j a*» 

( 3 (h 4 ->i«P 

626 drowing 

drowning l ^ k)i 

EiJ^ 

y 31 i 

5 Jbi» 


, ft ,i 

contract JJ 



(24} k>Lff 

494 cranium (skull) 


3 yjl jj skull cn-J cranium 

* 

)):ob"^i •gy* ji j ' * < ‘- • 

The term cranium is reserved to the skull 
dliJI o 3 ±>. 4^ t_s ' ((without its mandible 

JJ ojUj 

cranium cerebral 

^_>ii c-i>>An 

calvaria = brain box 

^jii 

+ Facial skeleton 

^Ua-C 

cranium viscerale 



(25> ‘Lxa-s 

521 cyphosis 


cyphose 

L^Jji j K <^y> W 4 ' i 

U‘)^L>u^b ^!>^) 1 

.lyJL ui kyphosis 




522 cyst 

iU«3> 

kyste 

cyst JJ ij-ujilb 

D ti)> 



(26^ Sj>i^ 

536 dendron (dendrite) 

oVUsuwl 


639 ear drum 
(tympanum) 
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Lpi 'J* (Embryo) i*15 ^>.jz : i-blfll il> 4 l 

.ojbiwl (_gi >lll jS yji> 

Lfji ( jLp (Foetus) *.*}£ : <jJU)I iJL>»ll 

pj ij^yi stJiDi jj.mi ( 2 >» >• 

. Ijjjuu 

j Embryo jl .ciig juStiJlj <>Uj{ >_> ^jJij 

c ■■..■. J t 4 jj>-U (jj <, Foetus 

.Amj *. II jl ^ j .ii l ijaJl jl j 

663 endemic (diseas) (,> y>) Jby* 

wjufuj Uj 3-T j e J^> L$~«uJu diseas <15 

.disease 
( 33 ^ k>JL£> 

68 7 epiphysis ojjLII 

(Pineal body) pJiuJI 

ijJj epiphysis cerebri ^ <iy.y^\ 5jUI 
5Uj5 .1*11 cerebri <15 ll» ^jUu c/\ 
Pineal body y»J OjJjt.nl I SjU«JJ 

glande pineale L-J yJb ojJ_>b)lb 
epiphysis <15 1**^ pJadi ILillu b>i 

End UUjwi iu-ljiJb epiphyse j ,ojjl»J^b 
of a long bone with a separate center of 
h-J cAilb <jlil£Jl 3 -uicj .OSSifiraHon 

694 essay 


*lL> L^Sl (tympanum) <J5 *-UJl «_i>u 
(tympanic membrane) i*i£ “iju £°yj 
<15 (j*i I (jjUl <111 I p_/*)ll 

middle jl J^jH o ^ 1 <y» tympanum 
Caisse du tympan o-l jib 3 o^J^lb ear 

<1111 I $ ji g Jjibl JL>^1| ^yjjaJl pJH*ll <jj 

Ul t— ilSjJlj (jl jjul lj <3jUl 9j jA . rtl I o blw JI L QJj 

tympan ^ o-b jib drum <15 

(32)4^ 

655 embryo (foetus) c>y> 

Jj p^>jJl iJ^lj oLaJI p— J o ijjj'il <l>Sll pig d 

: J»l \y 

lb (Conceptus) o-aill i^jJI : JjSl <U»ll 

<_u£li olfcj ^jLUl ^w*j| 0 I 4 J f Jx>- i>_txrt>alt «-Jj 

•C <-»>>» £• 

<1 j* lb (Embryo) iiai : <1111 da-ll 
uSj oj>j ^liJI oL^j Jl 

,E ^-9 

j+Z}\ LIjlj ii# (Foetus) : ^ItUI <Uyll 
F Oj->- £-0 CjjlSu oiAj I ^JL>J dJUJl 

j^U^j £>lj* jj 
; ^^15 UjIw Sj^HI 

^2>y 3 (ZygOt) <^1\ <J»yl\ ; j£\ <W I 
O& IjiA j <jy?L> Z 

ljujjJl Js-U conceptus 1*I£ bUjj 104 

L^UJ AjuoSJLI 
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0U3 ^ >.»>*> j jjlJuJI I JJk j JL>^j )l 

Ductus ji bile duct 

NA choledochus 
canalicule biliare <->3*1* 3* U Ui 

j»3j 14 ^ J OjljjLtJ -Ul5 Lja»> j33 

canalicules biliares ^ 234 

bile duct Mja^JI 5US U .ju5JI J->Ijj iiyry 

( 41 ) <L>Ju> 

853 golgi apparatus jP 

Golgi 4JUoj jkw*il 4ju*u G yiri^ 1 g j 

.apparatus 

( 42 ) Pp 

857 graafian follicle 

^y)ji <*Ul d g »— 1 . 

p | £>w3ji ix^jAJb ui .Graafian follicle 

follicule a -uaii. Graf 

de Graaf 

H >> 

(43) ~&*>m 

881 hammer bone (malleus) p- 

■ -.I {j'i 4jJ5 lift i—jUcu j) 

aiSlI J ^^4' 

J) 5i^=4' p- 


cjJLS' IjJ experiment 

Xjj>z cuil^ IjJ experience ji bp* bp 
.SJli. yi essay aJ 5 ui bpj, 

700 eustachian canal 5U5 

(jj o^.. u ,« lfj*d E jp li» e * . 

.Eustachian canal Lpj 

(34 > > Pp 

714 exhophthalmos (Oi^ 1 ) 

exophthalmos aSlj h vJp- L#j 

F v-gjij; 

( 36 ) Pba 

742 fallopian tube L r , y^ 

^ x.eu9 1 c4 * 7 ‘ - > U L^_iS F i_S_^>o liJJ 
. U-Uy JU oa>«3 Fallopian tube 

763 fever (pyraxia) p> 

.pyrexia <j Ua> 

( 37 ) Pp 

789 foetus (embryo) op- 

655 embryo (foetus) 32 o*> silJj p> 

b-jol (jLuiiJIj 

G J»> 

( 40 ) Pp 

815 gall duct 5li5 
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ll)j£ j infarct^ oyAL»L , )ll iiilL 

Li .cardiac infarction Jl» infarction 
. infarctus 4 j***w» ^ L~^yJl 

K j»> 

1051 knob 5 ^j*5 

nodosite (osseuse) 

^ nodosite LJU <LLII i*J5U) 

4 *1^ ^^3 lil BjuLc I j i « ^j*3 nodosity 

nodosite <J5 nodosity 5 j 1 c 

^JhJI bjLxS 4jIS (ji (osseuse) 

ouj5 ^>oy!u)l j aeLJ I ^Ltui) 

.node Sjiej nodal 63 (>> j i»15 

L 

(52) 4 >4.^ 

1056 lachrymal (tear) gland <Lmuj oj£ 
lacrimal LyJ^^/L j£lj h *J^> l^. 

(53) j>^4> 

1071 left atrium (auricle) j— ui ijjji 

left atrium j-Jl I <^oSl Lf *— * oL^Ii |k-k> j 
j-uSl ^.jSlI <> ( _ r< i auricle i*15 Li 

. (jjjjjiyu It.i.iaI ai~.Ktu 4al^j 4 aj ji 


885 hip 

Sj— i£Jlj j(jJI ( jl^ 4 >.7411 

(44) 

Jj£juJ 1 ^u3 1 
. ^IjJl Cl>j 


(45) 

992 humour (humor) 

W> 

aqueous humor 

^LUi- 

vitreous humor 

^1*3 W> 


(i^ 1 ) 

936 hypothalamus 

jjyj Cx>j 


subthalamus jJl yy, ik> li» 

hypothalamus US Li JU-ydl £LjJI jIjcuI y>j 
mI> (^jJI ^JujJI £LjJI <^4 dbjJl 

. 4_ovjj_iiII 4_k>ljJI ^4 ^L'il ^11 

I ±h> 

(47) 

953 inconscious 
inconscient 

subconscious y* 1*153 ^joL^I JjUII 

LoJIj inconscious LjJUtO^I liUI j M»y Vj 
.unconscious & v_i5LJl 

961 infarctus 
infarctus 
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4 Wit 


(60) 

1222 motive area <L»S y> i>L» 

Cfi motor area 

j 5UJI » ‘^i*^ a *■ ■ i Lot ,^olj LaLuu motive 
zone wji& o* J-ai^l <> j aire iJ5 ,> 
.motor area J *_9_>l jll ^yxj motrice 

(61) X>££ 


1257 myxodema 

43Jj Ji^yil ^^JJI j*->-*ll J 

cIZ-jlwI £>£■ i_JJuJhj 


O j»> 


(65) 

1317 ocytocin 

Li-JjiJI Li .1317 oxytocin S^U^L 1$!^ 

+ <L>o_> wA9 

1323 oestrus 
^ ki* £> US 0^ o lj J 
58 ^ ^11 lls> j menstruation 

.1 175 o u>J 

( 66 ) 

1347 os calcis fks 

nomina Jl J <_«5Jl *-»lj v^ 1 o^i ^ 
(jjiiUL calcaneus Jl anatomica 


(54) X>ha 

1106 lumbar vertebra 4-uiai* olj5$ 

4-a.lfLU e y>- isLol > .. i > .» j > CjIjAS 

lumbar vertebrae 151 L*^ ^uaJ 
1113 lymp system ^jlil jlf> 

. lymphatic system ojJby’jJL ojL ujS^ 

(57) 4.>iu? 

1138 malpighian corpuscles^^ojJL oLa-o- 

I j ° aj (jo 4oj — m u L^j"1 I M * — > — oo5 L> 

. L>-ok^ (_ 5 -£® Li .Malpighian ^- g is 

1139 malpighian layer 5iJ» 

— M t— JU-U <5jLJI <tfcc>5Ul 

. Uvs>w 3 Laui ^jJlj Malpighian layer 
1160 meatus 0^' 

|jjj .(jj'il ^L~o 6 ±JW diJl <-»>**■ Jjj^-j 

conduit auditif IL-o/JL <_>j:i5L Lj LLlL 
j*iyi jj^l ih^> «ji externe 

34 ^ j ■-■;•< L£ external auditory meatus 
■,..■; nomina anatomica jj 719 jJj 

UoJyJl j 5 -*>»Ln'5 11 0*^4 
^i^ii Uuij .meatus acusticus extemus 
meatus acusticus internus ^LUI <^^—11 
. O.OOjjJl J ^3^^30*41 (jgllftllL 
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4-d£J 5ij!jj Jaj 4 aK ^-jlj^vj 

jiaj j L $j ll £)l j»l L^jl_j!^aj>Jl 

4-Jl5 4-aISJI (^jl jkl .«-L*-$JI j LL> 

(74) 

1538 purpura 4j5L*iJI o* >> j' 

purpura (pourpre) (t>«JI) 

<AJUU l f ~u >jj 4_ujjJI 4 a 1)L 4 i *W 

pourpre ij-JpJl iAULj purple 
visual purple UUU 

Pourpre visuel ia-bpJl iiULj(rhodopsin) 
*^y}\j jjipurpura 5J5 U 

ijjkji} I Ji* Ijl> I <J I Jl5) i 

R J>> 

(76^ 

1553 rachidian ^Llu 

<LoJ^ ^>y <ji (J— asSl t (>» <GI jijpi 

p rachis=vertebral column 

rachis= colonne vertebrale S->_j pjb 
^3 (^SjUJJ jl «-I..M. .ill 4 ^UjaJU 

. rachidian ^Lu-. LoK 
1561 radius 5 

^y-i->pl jlcLJI pap Lfjl I j~ 


iJ5 ui malleolus _yj *_**£)! l»i ij-bpJlj 

1 7 i_yo 4- , >._L>'-ir) |jj» j 5 j y*y *^ j ^ c 

PcJ>> 

(68) 

1380 Pancreas gland oj^ 

glande o-bpil JJLil pancreatic gland ^ 
pancreatique 

(70) 4^iu3 

1417 percussion ^ 

i—jjSj jjucJI (_>o>aI iwLuUl ^yu oJUp ) 

. jJ^aJI uA>j} 

(71) 4»iu3 

1449 pineal gland Aj^IaJI SjJJI 

epiphyse 

glande jJjUUIj l jj& ^ > . n - ? 3 J i -* 

5 ja 1 I jS epiphyse pin 6 ale 

.epiphysis cerebri o^pueJI 

(72) 

1488 posterior vena cava^piJI ju^yi 

Veine cave posterieure 

y l"b Ol““V l f—-> J y 

inferior vena U _LLJI 

.veine cave inferieure <m > yJLj cava 

(73) 

1514 porotoza (Jlji) oLIji 
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& built 


l»i .sclera p-** J *^W 

.<La ^ sclerotic LJ5 

(83^ ^«i>g 

1703 semen = sperm Jm 

semence = sperme 

0 u**j jh } !j semen ^a ^*15 

<L>%LoJI (jui i > LjjiLlI (JjL-JI 4jISJ 

^ sperm luJ5 Li 1706 seminal fluid 

(jjj jCfcjdl IjA J Ouxj 4j^j5j jjAj 

1772 ^ 85 

1704 semicircular canal ol^iiJI 

(ujl) 

Sjj l$j“J (-uIa-IjJI) <jjl *<-*15 Jl i_sliu 

UivlJl 

(84^ <L>iu> 

1730 sheath of shwaan u',p 

Gain de shwann 

J_3 jP- Jl 4j— *j JsJlj J Ob'* 

.Shwann ^j-aSs cd v-*" 

1772 bis spermatica 

seminal ^ p~*>- j <<>111 <Lo^»JI 

1707 Jj 83 ^ ^3 vesicle 

Sjjio 


( 77 } 

1563 ramification 

Jjju~o -uLftj ^-JL> 4 «K1I tO-J 4_3**>waJI *Lfc>^Jill 

(7S}1>^ 

t 

1605 renal tubes 

L$jS renal tubules lS *-j J 

. <L»y5 i*s-^jJI <jjfu *->)■£} ^3^-*'33^ # 

( 79 } <L»iu> 

1640 right auricle 0^1 C* J * 

1*15 Li right atrium oL-j^ll J 

LLu 5JyjSl <u-ij atrium Jl i> <■}>■ auricle 

53 j Ljj L5 

(80~> 

root of the tooth 0-JI 

racine (de la dent) 

racine Jl 

S >> 

1675 scapular girdle {{ y> 

shoulder girdle p-** J ts*-** 

scapula or shoulder blade <_i3£JI ^ : i> 

.clavicle SyjiJlj 

1685 sclerotic <uLaJ! 


1775 spermatid 
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1871 synovitis ,y)f jJI 

.^Vi oUaJi 
<J-JjJl 4-olSj ^^JJjJl frt.fiwlj u-jL^jJI AojjaJI i a >yl 1 
t-juSjjJl <J*^ljJl <j£- *_g^ >J 

1875 sirup (us) j ^1 ji# 

sirop 

Li y ^ij^o syrup oyjj^i i*JJL i*l£JI 

, 4_>MJ>W3 < t ■■■»/> yJl 

1876 sirupy ^i-JL o ji* 

y o ^U . ^ 1 <aJJ <j-juJL ^ jku xJ I 

syrupy 

X ±2j> 

(90) 

1884 tarsus ^jj 

tarse 

(t>&) tarsus ulS) 4 -u^Ji i » >ji ) i 

(<_W £-o 6^ (a-) ‘■ipv u-^Jj 

carpus 4 _j_JyJlj 0344^^1 UUU ^ feL-ji 
cr*j Jj 330 pij Oi>-j 19 ^»4«ll lift J ajy»y 

102 (_>o wrist 4 « l^ j ^> yi ojjLjij'JIlj jk^xil 
^ tarsus osseus ids' ui 2140 
j^y 3 L? ki J i y^ ^tarsometatarsal id5 L^j 
(>>J| i_3j_ r Ai j ^La'jli j tarsus iJ5 

ij-jjjiJIj ijyd-ftd'-lU !■ < « “ 'lj (jjiiJl 

tarsus superior palpebrae 
tarsus inferior palpebrae 


spermatide 

iiLdl ijjji ^ spermatid id&l i^jdl l 
1788 spleenic vein ^jJbsb Jjjj 

. e tjl>- juu splenic vein U*j* 

1799 stay ^151 

sejourner 

4j*JJU j»l3l LduJ ^Ul (j-ejJI j CjujlJ lift ij 1*3*4 1 

(87) 

1812 strain «4j2ll 

entrose 

.ojl strain ji j 4»J Lfcldw strain id£ 
id£l JjUil 'jAj sprain ^ d^dl Ul 

,4-jyOI entrose 

1821 stupor (coma) tUil 

stupeur 

|k>%dl IIa j ojjjk-jftj \jyxxe- IjjUftj? coma 

41 1 (jj 21 ^ 
.J^ftj i^jyJI stupor ul 

(89) 4-xLa 

1869 synovial Jrt) 

.jJ-Jj LuyOl jjJl 

1869 synovial membrane ^Vj *l£i# 

AjjjaJ I I 

1870 synovia JV 3 

yiUOl j synovia JJyJl ioj^dl 

. i.u.,ij jiiij 
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JaSi bras jl A c iLUJil o^JJiJl S-a^-ydl 

lia j ( _ r $i avant-bras i«J5 Ul 

798 jJj i^x>o 38 (_>o 4->o>v^< p>v*li 

(96^ 

2018 urea ^y 

uree 

<j3l Jt>yi p^d 1 ts^jz 

3 jJ£J ^^1 Jjliil ^ ijjy_ ULSj urate 

.urea 

2022 urethritis J^JI J >>* ^L^UI 

u< * 

^ j->v» 5 US * >L^jJ f n"I oUS 4 jJ 5^ 4jL-M c5jl 

J^jJ! 

„ C 

2029 uriniferous tubes <y}y w^wLI 

uriniferous tubules XAy ojLty Lfi>w^ 
2032 uterus tube p>yi 

(fallopian tube) (^y^ ®lii>) 

£1~oj3 (ji iy'i I IjmS 1’ *— l - ^ - - 

. Fallopian tube 


( 92 ) 


<L>Jua 


V^» 


( 98 ) 4->Ju> 

2050 vas deferent 

,i vas deferent LI vas ^ 

tLjJI ductus deferens ji vas deferens 

.*Ji\ 3 i ^ J5LJI 


1930 tabacco 


fc 3 


tobacco 4j)jL»-j3lL Ids' 


(94^ 

1989 tubercular gland 5 jp 

glande tubulaire 

tubular gland Jl (3jd>i31l J^Lli 

„ t 

1990 tubules of kidney 4^15 .-jujLI 

tubes urinaires 

4 . . u J ~> N I>^1S olii j it *L^> JlJ I 

Lyd^li ojutl |»j3si-a tubules IdS^ 

1605 jJj 78 o=> lift ^x>waj 

1997 tympanum ji^l 

tympan 

(jjSl 639 jjj vioO 31 ij& lift' ^c>waj jx- 1 

Li tympanic membrane = ear drum ^ 
middle tympanum US 

4 _jjj*Ii 4 A>-y>Ji yJu (ji d . ;h )i _»i ear 

JjUil Jjuj (^yL-tyi o^ 1 ) 

^Ul -ulj 

caisse du tympan 


u ^ 


2015 upper arm 
avant-bras 


(95^ 

J 


2052 vascular 
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yAii 4 «1 ^ 4mja}\ 4« >jjU i_sLcu 

•(iir J ) 

Wj^ 


(101> fUgg 

2124 wassermann JpLu 

(c5jAjU) 

Lfi-O j (ji 4 jj— U 4 L^j'i W I_j jjv >_u£u 

i^L^I o*uJJL Wassermann 

2135 will 

(il^j ^ <> jJjJI A> lJ 1 c (4 ^j*j) 

.birth i*j*> jSl ^ aStill ^ji 


.mark or nevus 




46 ^_xsdL L> ; JUjo J^> 


(*) <0)1 JLXP .J 

^jLiJI J^3 Ijj* )<J^5l 

t|^w toUJ'il ^ bp^c o>Jl lT^ 1 

U jjjL> jl jL^JM! ji ^I-J-^5 ^ii-JUJJ 

* ♦ , j • , 

<j^ dUjj l>^V ui-^ HHj-As 

^uU t=ji5j IjIb ^JLJ I oil ^ u-LJ^Il 

yL-J *ij *j^>j (Jj <4f— • '^-=’- 

j #j^l ^ hi . w UmiI« IjJ o^— oJl (5j-$ , i‘> 
|jlj t dUiS silJj c j. * > ht > Ijlj £—yy 

j3-b dliSl toj^bfJl J! Jl -<y H 

jl« l—cul ‘■L-JIj jlyJl jj .j->l Uj— > j >— - 1 — 

.JUjJj JJ-jJ! JLs iSj-i^Jl J! °j— ^ l 5 , <-‘ i '‘- 

0* Jii Ui« j'>!l W > !xr® ¥*-* '3^ 

.iJI Uftl 

i_ilj-£> (wJua-o LfJij i-juS-UJI (jjl Jy9j iiJ_3 

Jjj .^Jl ^-USlI jU>o*Jl j 

£« If; U yj-Jl O^-V 0- 4 f-*>i** C0>^-1-J 
v_jbjsJJI oiyj o* * l -^“ J* hjy- a A* duL5 U! < — «— J^it 
lift j^nill (ji a* Li p>Ji 4 “ 0 -^ c s? ^ 

, i ^ 

.^ifri iUJIj c ^L>j ^ ^->j 


,u> JLu JJ *L->uJI I K j^>I 0-5 .1 
jjjJL l juo->l & JJ-3JI (jl^l-v j!j-> tl_> j^lSaU 
^Luui j jjLJl (jl— u*° u i "* /% 

.( r 1998 JjSii <jyiS) p . ^ « n jfcL ji (j—* 

(j\ye> v^j->o j>}L5 4 Jl_ 4 (207) <>£> j *Lj> k->U-£Jlj 

o^K4 jfc^Ul jut 5 j^UJI J^lj^t (jJ-s 

JjW J15 . V ll£JJ phwl l 4ju5j>J j 

. c * 

j Ujj* <J>->y j i_»lj_£Jl (j-« 4 ^ (.^ajJl Jjjl 
j j,; 8 (w i ; !j>oJI Ui :_j— u*Jl Jj_»aJI j 207 (_ya j-^l 

kjji 4jJiJI oi ft j jl 

<>» t wjLiSJI o^> j (iUl o\ • L ^ 1 -® '- J J <J! 
JU j J_5 t ^jL. injJaj < , v-k 

jIjl>- jLSil w-i^-L-oJ *^3 ■ — 0 

tJ -*2>J\ j-j— i >JI o-^f> ^ l — ^ J! ,l -4 3 “>3 

4 l > *jl *-Lo. l «l l i t (_5 jbljl— <^ll 
<>oJI jy J-4J-J u_it>lyj olyijJlj JjajkII 
tojjy cAjJjJI J Ij c 

ji) JU 285 ^ 2 ^ JjMi f-sJi c_»1402 

.((Lij*J) Uii ^4*3 44*3 )) c«* 



a jb ** yJl aaD' £*4 jrij (*) 

.yyi oJt, oTjiJl 0 - 'jX - b** 1 >--> r*-^ ^ ^ ^ l ^ , ' 1) 






•• 

% * 4^ 


• • 
J 


ft 





v« 




c JlwJl? k->jlll 

(j — lb! Ijjj .t-j — US 1 . .t^.lr* <jUJ ( j-j 

Jojb JJ ^i^uj 4Sli j*i iji tyj 

.O^J^ £j*> 4 J 4jJL*JU pJLc c f ^ft> 
c 2 jj *c 1 206^)t±o-LjJI p_5L>o : 4 — uLjJI 
4>oo 4JS15 (jjJO K" <3.1)1 aAliJI <jL (5 ^k-, 
jj_c lj_Aj . cLwxIf O 'Xj —J <jj3jbJl 4-jJLp £a_>l US' 

JAC kliwj c^- 1 ^ 3 ) Hlj .4xL-cd| J_a| 4j JJL pJ ^iXj 

v_>LjS j Itf — L515 c-ij-jv H ^jjLJI ^ jj-jS' 

(j-U LdJiiC J~ ax t u H ^yJlj (jl j_3 c 

Uj — ^4->J li c4j :> H (J— 0 Jl-Aaxj Ul5 c I 

Ul c^UjUIj Wif^o ^15 ^1 ^ 

C> * ** pUlll oj-ft — LJ o^jJJL 

* 

l^_j3 v j ~uj pj L<^p^ I5US!>U dJli^i .dUj 

Oj- ^U kIIj frUUJI ^Lkwl jjj .(^1*4 J515 JJ olaL±J I 
l>° j^sl dJLLa Jljj Kj c l$-U ^uS p^3 ^_jL>w?I Si jap 
^Uolll ; j Aju) JSLSJI 4 — aftLi SSL 


t±j_>o j Lo l5 — U ^_jiti (jl jjl 
^jL-JI jj-*Jl j jI-i>> Lx>- j^oSjJI jl2L#lIl J-olill 
4wAji>JJ 4-dJL> tl^AJl ^JjaJJ (jL-JDl 4ijKa £>a 
^_j| — <ujl>- L wiaJ j k_>l jSJJ LsL^JJj 1 4-x>U £>* 4 juJUJI 
^IkpJL .<3ji*lll -u>.LDI I 3>JJI 

; (jj» j dt>o)l 11 a ^Jjs 

"oi-iS^r ^JLUI pji^wl d^UI o\ : JjVl 
(1 ^Lw; 2 j^4-ct208 (_>£> 1 14jJa— »; 1 205^) 

j 4 lJ^- u — ^ IIjLai! ^yJL>- 'i ) t jL1x>J I Ll 4 j 

V — 4 ^ p) "*I lj Ojj— *11 <^o (j-SJj c 4 iJJ I 

4_» J^ a L 4-JU J__x 3 £,jj jlk| |jj 

0 jLW^w (j^JL>Jf | 4*> jl I - » J xj b i>T ir^^j | 

olfl-kSl i_*J j-uj oi ^yulj ^15 ID + (_a215) 

1L— #| 4^J j 

j-A LaS c ill" — j Oj ■■■ J . U I j . ojLiaJb U <Ojju-^ 

c 1L-^I ^4-Slll ; p_a ; iSlL iOjya 


/ -*ul « 
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i mm iJjjZi jjj j^y^j J j^b c £*y* &b 
jjui ,jj <31 jJju j»J y 453)1 • aJjIS Jy? j-~°* ^3 

^ o yt j (Jlijj ."ojulul LI 4 j!>L5lJ J*i .Xw'Jl >^i u—* 

ji) otlS j;j 3 . Jiij " : (17-16/1 43 l>iJI) ij->T 

jJUJb oLkJlj t yS (^bJl J! (y^i — - 

^ jj-i <jA> L&3 ‘<*d J^>3 3 y- - ' x 4-’3 

j5j ^ y 4_)i **> ‘4*U 6"-^' 

Jj>i Jjjy jJ 5-iJLJl o_t S-jJas ajLlS J 

."Lfit l3^> IjJ; 'ilj U 4d^w AAill 
j\y£ C*»3 kijobJI J^Aj : Oj r y> */lj Aj-JIUI 
\ e aS\ (17 Ja-~ > c2 J 3_*c l207^) ”vi. 3 — 03 
o^lu v_jLi5 ;> jV 1 ^' J yl) Lf^ 41 

j£jj !<ulc y> US ^ Sli -<Jy ^ ^ - jXj>*£ 

jjj>ji ^* 33 " : y y> yy JI o^y *j' 

oa-pj Uj-^ ;U4j -Oyk 

^_0 eijSl vj-aJ j-h* ^4^5 (^-^J : UA»^-jJA3j 

."sjA^JI 

Ul.^yajJl 3~«> lj-6”:^L5Li »ii>L>JI ijp-* ''■f? 
jJ t Jj»- j : L»j_>ja3j ">L>/ i-iLy j 3-«i 
Sjj^Jl (> <">* 03 ^ 4j ^ 1 t ‘ s - A 4 

Jj SU .Jjjl f 5 ."^ ^ J ^ ^ ^ £ 

a .Kl i 3 I " :(5 y tl *y* ‘208 o*) 

0j3 ^ f^' 63^—3 ‘Lr 11 ij- 3 ?! dr* 

jv5L>JI JijO “<~uy°3" 0 ! :J>Aa 

| j, I t ^jl>LjJI 6J— «5 1— ♦ > Ij—ftJ •‘T 'Ij— 


(jLcuj tAiill j vU^IIajj '3jy >mJ - ■ J ^ 

.(140-89 ^Ui^Ji ; f 1982 ^itUi 

jLftliJl oi a^U-aJI >' aaI* (jjJI 0 ! : ^3^3 
^,ld 4 -> 3 i£~> a55 <-> 14 3 . ~w l (jJ JjLaJI 

tijjAJLlI 4 l tj 3 j AJ *i A-x>l -°i J — 
jLi . j yJ 'i 4 a jlJI a_>I jj 6^ ■ 0J j j>-^ *^3 ; aJ-3^ 
jl»I — iJl of : ( 1 6 / 1 ) S:.I> 3 JI 
Sllj t JJ (. -uit jui-w Aii (> jj-o 0 ! Aj-» x >3 ‘ AJili 
j^l ju&lyiJI aj^jo-. ci>Lui cluL^ >j-^> 3 .^Li 

Bjljj ^ by o' ^ ‘ ^ ■»*# ^ 

."La^LdU L(|j Laj L^bLs 

tbv U bu ^bJlj ^Jl yp j->>! 

(1 1 jk—t 1 J 3 -APi 207 ^Kl-kl) j 

OjSa O' (^J«- S? ! ) ^ 

jl tlj^u ji £■->* ti-*- 11 

." "5f jl ^Aj*Jy 33 s ?- 

_pj| Ji ^y> r L^I a;S i>3. r ^5 li*j 
ajAi^-i ji>L ji5 ujji jpy »jjj.a 3 j 4_;b 

^Lc o-$-> (J AJIj 1 'r ,J 3 < T U * 0- 4 J-^ 0-* 

i t JJbb t^LS I1 j> 3 .jj->Jl3 aJJIj uyi y 
3 jxj ijy ij yJi j o^- 0 ^ 3 * <> j j- 5 -^ b 1 
:o jUo ajl^ b-f*- 1 s?^ 1 1^-^ 1 ‘-*yi y 31 y' 
453 oye- o! ."^y <> y 14 y li_A ” 

^ 4^u 3^311 bl 35 UI sSj^i ‘ ±xr* U 4 
: ( 3 17 / 9 ) iiijiJl v-*- 1 - 9 Jljtc.-MUju-j'Jij jpiyi 
1 4 . ;: .-< 453 0Ju-i3i o! A-lili J-+> (ij-* 1 JJ ‘ LiJl " 
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{ ji^ LLiij j-5 lUI ; Ijlj* jl_*j J>juj 
y — >J Ojju — ^ J «,_ Cj j — ^-3 1 4-Q-J& J ,i.n> 
L»t . <JJu)lj *LL>I L*aj c 

; 243 / 3 ) ^tLsai 3 <-1 — > L* j— ^ t Jyii <_ij j->^J i 
j^uJI *-_J L *5 ; dyu (jA I jUaw j " ( 23/2 


, w wxjj-oj” J>u <jl 

3 (>a^x>ol* ^lo-L £># J>U! Ijlj* (jLi 

(^>4 ^_Jk>sP ySk Jj cOIjaII 3 i_3^allj ^kUI 

03 dx*3jj (JjJl jL-Jl c 1 jl>LJ| ■ ./> \ fll U t >wl| 

wulj” ; j OjL— £ J ”3— >j W ol $ 

tw^j ^ul I j tJjoUJ ejj-riXu 0> Jj_*JU ^Jjj-j-3” 


Ul>u j ii^J LaJ>j,£ J3j /^I9 JJ Jj 

o^ j jj: " -> p>— yi 

<-Uj— «Jl 4~iJ_! I ^_4>4 AJL>v 4 3 cS-jJl 

^i Jii* u^Sjj .j*50 4 1 996 jjl_jOi 

UJJjj ,^>uJ Ij j->JL "j-** JJ Jl c T JUx5 r ' : y& 

£ 

. JUa jx t j& ^bttJI JJJL dJj J* 
3 oL p Li— a3j t3 j — 51 j — L-rflj 
Ajuhj ; 38 1/4 ^L*£Jb <JjJUW J^3 3 >-^ ^Ijl-SlJI 
/' *u*-r n 3 u>r j-^i oL>y : (380/2 

<-LjJ| <jlSLa IjJjuIj Jjl3 SJhl^JI I^jJl 9 |i I ^lj 

0 IS 3 . "5 jLu* <jlu_>»j toyl 4*i mI" ; iyii jl^Jl 
"5*Lj" £>£ — [jjhj 4,0,>J t>-*- 43j— >v4 L^ft %ln 

O^J-W tftj^J ^jJi cJjjjLJI «-IjJvL Uo3 jj U_JI JJ j 
!A3 t okj ."ojliJ" ^ CL> U oJ> %llO" 

3 0 > 4 JI l J ujS Ijl LU^ cojU J 5 L»f %l 4 i" o>^ 

'■Ul LlJjwlj tO_JJLW 5 jLl£ ^.utJl Jj5 Mm 

? Jj^l Ia**JS (jj frlj— il w ; UJL*cl>J IjIj 

^ SjA^Jl \1»js (jl ; 4 JLSJI 

^ (l>ajJL>Jl L *U 5 3j . ii-wLLJl oj aJi 

o 1 ij*ik "SjLif ^L-£ |‘ JjJ . "5jl il" 


— ill 4 jJL*£ <— i . i 0.1 £ sjuyi jLt £ 

c!>L>*j : Ij£a (>♦ c-iJL^ 


JU— ft ( ^J-3 C "^y Lo 1 * Jju-# V ftj t > ^ JJ 0JUJL9 

u-il'il ^-1— £ 4JLAJ J JLb . 4jLjJI cJLjj_>J 

LflLaJ Oj^-ft JIjljU c cluIj • oj^JL 

9-Lj I jJ .^Ljl> : 3^09 ; iwio LaJ 


3 L Jl^ (jl j^j-9 ^ |>-^3 

j->o (j! OjU-jJI ©i-ft 


Ji-jS ^- J L > jJ lj c 4 juJ I 


^jusc^J*^ jll^t (>a jx£ jJI ^JLp - JJj 

i>waJ IjLjSbj i£±J>y}\ 3 5jLj»jJ ! ? >>>uJl 5 jL« 3 


j-^ : 3 6-d' JjjJ i — » 3 jL»_£ 

(j_j| Jj_5j c (74/1 ) >_j|j_e^l| <^U_o 


' "y+>” si* i^jLiyi j p-<j-£ 


Ui! -u Ws j 3>^Jii ^ c"Sl4j" 


J u-> lS ^I lJUSlI (j-o Jjlj ^-a 

dLJj (j — 0 _j : ( 1 7/2) (jflIL aa JI j JL_9 j "■ j 

OJ— f9 . Oj_4^Jb "U— >j" :,JLSj)l J ficfi 

i_i_9j (j-« 4_AJ j . — s— ijJl j uijSll ^-4 Jj_. $j_«*Jl 

."y> <o*J 


J! < >< j> i ■ <•> OjLujJlit <aLcj 
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^3 1»LS| O j 1 — \ ^MJI JJ £j-ja 1I Oji^lj 

."ojL^" j US ^LS jx£ ^1 £ fjlj frUI o uJL $ 
.Ju^x! U f_ i . 9 £-3) 0^1 Ua <jUbjll 

^_1>» (w>LjL$U LjjUJI o U > kl I ,J l.o $>o>vio" l— l>v>j 

f ^L-uJlj £>^31^1 jljl US 1 ojl^l US (j^S-> 


/'ofrU-i" U^i* ioJS o£> 

j ^jUjI^II fM-S dU3 ^ JJJIj 
£~*> cijLil ; / Jl5j" :J'S <(3l/l) iailSJI 

4— jlS ^jIjIj SjIjI : J3U £>31 OjSy <j^l j SjLi! 

tt-LaJI J] jkMJI cxoji £>° i j!u 







(Sf )j3 £jj^*) 


(#) Aj&L+J ^JU J L> jl^> .5 


lzjUlLiL 4-uJlJ «-L> j_ 5 t j_J*p <>1UI <jj-iJI 

iijjL>JI 4u*UJl jxjjbUll ^ jjj .w,aI.I ^LpUljvI j 3-xJLp 
*LI*J ol^ .vL>UJJl L^jJI yusu 4jbj> t-T-il ^ 1 ^./-i a 1 
jW j c Lw5Jlj ioLuJIj (jl^_A>Ji 

c^Ud K ., ^1 1 |»Ltu oj jj jJLaJI I1*a jJL«j 

£-♦ o^jUxJ ^ ^ <wul*j 0 Jp>^* Lfflal .n"j 

cuLk£i , (j> I oUJLJl j L$J <LjIaII 4^jl^li-i ^ 1 1 
i_u^wL>Jl c^LIajJI j^Luj 4_*E>L*lll oUJJauflJll Sjlj-C 
SjLjJ j — l*Jl j Oj-jJI ^wjuAj 

CjI JxLLauall JlC>- J l 4— ^vl>J| CJJL-i j .kljLpJla^^Jb 

(>• J! < 5^1 jj'-Ii <. < 1 ® ^1 ijji 


£^*Uj ou^ajJI ; Vjl 
<:L (Terminology) c^UJk^il ^ iJj->u 
'-j-y £- — *->- ^ *j Jl |J *JI 

^ i j uj C 4 jL>J->JI JpLaJ'JI ^PJJ C CjL>JJa-^J| 

L,LJ ^jjju |»1jJI Ij-a ^Ls \x~ti ,\jsj-~uj .^ti 

Lf*— ^L jUoSljj <1-jJL>J| (Oljj—ftlL <L*J_Jl c- Ij, 5L» 

jfi fy*-i £-fl-l . n" j i 

S^j *11 jl) 0 m.i j Aj — 115 oy>* j_-4> ^vILj! jj ojji >v4 

j — J l {J — *»£? ^ — II (Standardization 
^5l_jJlj ,^^>JL-all (jljixll j JaaII jlcI^5j cjUJLL^JI 
Jj—o XjJ-aJI 415-5 J JJ_> ^jJl <oL>JUa^tfJll jJLc (jf 


J/*l ^^3 / 22 j (5*lj5 ^jaJI c*» <*^JJ 1*1UI) o‘r~ SJjj al j3 u>j o-j^i 0^ j-ij* Ijlj* (** 

jL+jIjTj l+jyJ) UUI j iJjoll O-Jj 4 jl^U 3U 4 XyUJ^I r ^L J JI_ ? v b^l 

J Ioa ^*315 Ij+J. ^u^i\ ^liwil |J« j vu^OJl l^Uji4 jj ^L-u-jil Jjj u - <*" ^ 

l^ ®x.i ^1 jy.Sl <^U1| Jiuyjj oU^j 3il5jj jjU* Cm U 4jUul 0j SLl (Sjbjj \ y _M) ^yCil\ ^OSj Jl ^ 

— »-l>UJI— 4 JL^JjJsI jLxij j <J ^y±JC jjJ* i^jjLSi 
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j L*5 JjjJI ^ lh .nl) 

4 j^ikA l cjl (J — C Sjji — uaJI cZjL^jjJallj 

L-*1£jjI ^Uo l^ Jli 4a>JLUuaII Ul.lJj.xJI 

4 4— xJLcj 4~->jiJ OJ-jOC L~fj^L 

oj a { jLJ3 Jj LxjJj * 4-_u5J j 

^xll pJ^ j Lid L*— ' 4— 

|ju» SjUj— *1 {5^—* o±P) O'SliiJ 4— 

\ i 'j 4 « jilt I IJjjJ! <oLp JJr» . ri ll <JJ) pUJ! 

. 4_u y*}\ 4_jj>JIxxxII L^Ju 

^JL>oj ciU-j>oJI !ia *ljj Cy6 4-^/1—/^! S^SaJI £>J 

£>j_Jj 2JI i-AstUj J— J->Jj J 

^jJI 3-jJl^IjaJI 4 ^ . > f xil CSjUIIj 

^>jJl ^1*1U IjjUaII 4jL*jJ? J pic Ifjit 

; L$JU 4juLjIU £->*1^4 oljj Ojju£ ^ 

4-Jtlll t-juoS^ ,j 4 >-jJlUI Lp|j OjaUI ""(I) 

J& 4^jpL>J I IjjaUIj 4j3^= Jlj 4->j->sJl 

, 4 -UjaII I xt*2> £yoj C 4 xJ 

i_»yJJI £*L>Ji 5jjUJI 4 ->^a1) I cjIjI^aJI “(v*) 

4^*111 a^* 4 ./-»[ c 4 -v^aJI 4 . V oU Ij 

.5 y>UJL> i-uj^Jl 

£>p SjjLsJI oUJyS^IIj t-jjjLIIj cjLw?^iII “(^) 
4 JjjJl 4— JsallS^ 4 -fjj jJ I 4—xJ^Jl o l .a - jjll 

■(jjiP) 

Lajjj>- j 3 j Laj-Jyjj d>L ^Urwx ll ^ > A j -(•») 

V_ n5 ; Jl$ 4 ^u*bAjU jSlj« 6* SyLali l 


oL>^ll^>nl I 4 -> JJ 4 »xc l,,. J l 4 j > JJ x^x II o Lw JI 
y£j*j c (ISO)^^ 4 -JjjJI 4 -a£uJ,IS c Lajjj>-^ 3 j 

i ."*> c Uluaj (INFOTERM) 4 ^i> J . L ^ a J I oUjUil 
{ ,*1 jt tCi i—jJjSJI 4 _^jSu»JJ ^jLjJI Li,..>.> yJ I - 4 — «JJ I 

4 -ujjJ! 4 JtUl i LLjJLj ( JA.,^0 

.lTjL**— » jll (J>j* dllj j-^j o jaIUIj 

( * ** 

qL >JL txual I 4 — x^Atl ol— >o s£>^JI lj-a 

biji^ jjji J! 1 ^ 4.«2sJij iuji 

^L-all j aj kJ| ^J i x u al l pic ; Jj^ I c ^itx^p, 

4 - 1 £Jj 4 -aI (jijJ 4 -*J ^x>o *^1 
oLw>^j j-ct^S (>-4 

J L^_Juv L jlj U Lfio (jl ixJ 

l^xlUl pja-UJI jljL— cjj 4 jjJU>JI i^L>ik^JI jJjJ 
P t»l ^UJI jj feJL I L 9 I ,oL>JiwxII iJj — 1 > tlA^Jj 
niDiS ju*A><aj ^Ltwall pi-f' ^. Ui . 4 ^ 11 

Jj l jjj ^jJ) ^-LiJsuJI i^j_>oil : Jj'il 04-l>JLfl j 

e.| ■ ji , al | |-»I -w.lU.-^»^ L-# J 2 ^ 

^ a _ aL o^UJI ,J^ :^L 5 Jlj ( (^ 

ji 4 —^jjaJi pjp) ULuk^j c^uui 

.(MjU : 4 _ujjJI ii^Jkkll 

JJ 4 *J iyi ^U>Jk-a.tl 

5 jl^ ^Ulkkll pk J>k 4^0 t^lj li>^l 
4 j^jL>J , j|| oUJJI jyi t^UJN ol - K lk . n l I 

,j_« IiJ J£ ^Jk,n» pJLe Op 5 UU Ja-Ojillj 

jikisJl j Ijjj^ lk>^ ^ ^ oUJJI oiA 

H ic ^Ljj oUJJI ol» oU- 'K l k . n t J£&* jISjj Jj 
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0-» i» 'Jlj li^Alll JjJUcJJ 

+ l!j->jJ! 

J_ £ 4 L n 5 ^aU3JJ <J-(2) 

# 

4 j^lh.nll 0 jAl bJI)(jL£ L*ja£ 1 L 4 J 

^yu L#jj (I4JI3 oI^JlLucJI ) L oyux}> J (4_*t*Jl 
cckUsuaII S y>lfcJl o4 ( jis> IwLwIj *4jl 

(jij (4 — JJaUI Oj-ftll feJl q — 4 £)J ^ * »J > ^-A 

i i 

i— jjisuJ LaJj 1 4 j (j— S um ^ Lu ^y^aLfeJl 

^ 4 "* ..*1 1) JLLiILj b$ li J— £ 3_J!>Lej J— ol^lJl 

' 1 — j£Ij 4 LwUl i*^£>wJl(L/L/l 

4^jj>Ji x^U lj 4_»^AUl SjaL^JL ( Jhl\ i5!>Lc“(l) 

: CJ J) nJ I) L— - A^yjyyij I j3\yuA 

i £ . hfli lj 4 OjjjJajJl cub— JU pjjlll 

oj>JLLua1I j ojaJJI SjAlfeJb iiMc— 

: I cl»LuuJ| t 1— j.u5 yj Li J~0 

*£j S, } y i JlJI 1-$.,. X* JJljj JlJi £-£uaJlj (jljj'il 
. (^Jj. . pklilj 


4 jl>JLLx^xII j i ojaJJI SjaUsJL jjUllI Si!)U— (^) 
^ — aII t LJVJl)L*}^Juj LJ^j 

4 jl yj I C|MaLaII CjL 5!>L^ c pjJbl ill J£JX 

+ (^Jj.. t ^juJl jja? 


4 J >^|1 h . 1 OjAUsJI jb_»l j JjLiJl I JJk LjU Jl 3 y 

4^-XjIjIj <JM5 CjL ju^ t j t^j_>oJI OjUj Jl 

OjALjUJ ( _ J — 3_)~aJl l j> ^ - V »j LjLJkj 


.Ijluaj a 1 >lh.n ll oL^JaII jSjrfj tSjALJL 

lIcnjJI iqj jljpyi <Ua> ; Lob 

j juul 4 t j > oj>JLLuoII 0 jaLEJI <jl J dJLt £>•* L 

^ll \±t\ iLilf ^ j^ljb L^J 4JajJ LyJJl (j£ 

oU>dLu^Ili 4 4 «/ljjJ !j Jlj (JJjkiII {Joaw 

<-^pL>- <J<J J< -*~j 4 — aUI CLiUjlL <y* LiJuOju OjlL> { j^ 

JLI35 ^jsaIIj l <5jjL^JI <aL)I J->Ij 

fry . Sb (jl JJ J^-jT 4^Jj y\ pL-aJI ^jkaII CjLoL fas AJub 

JljuJI ^JU- jLiJA*jl (jl $ La J 4 . bis jl bij_> kill 3S 

4-j pL—+j jj\ yjk OjkILuaI) OjAlkll 4— #ljj J t_SjAJJl 
c5j->"il jt-JU^I O^j— ft 1 a Ijhj ,.m (jjJSb jL£jj 

^jLII 4^-JLjIaIIj 4. ..^flJhi.U I j <jJL~i.UJ I j 4-^bjL>'il 
o^Lklb 1 ^ — s* L . JjlS 4 j 4 , . j <JLc ^■>1^4 

. 4 


P — l^J 4 — #bo 4 — iJJ I |»JLp 4_^jHj £j\ LiubjJ Juij 
j L<lj 15 l — <Ju o yj 4-^3 L> OjyAt ^JJsuaII 

I ^-b L ( jJl^ ^y& LjJ I j Ip Luuuuj 4aUI 

IjlAj 4 4 — 0 J teJ 4 1 11 ji jtuJi-(l) 

— JJ 4 .r>.nVjU 5 j-ftLJp LftjLupb JJLauj 

4 ^frJLl l 4 ^JLL^all) 4 _jX^H I oLtj^p^ll I ^ j*. A 

4 4 — 3 > 1 K. ^1 1 c^l jKH 4 (J& ^.>;ai p 

La^jaJ I . , . pxftlill oL^kb C ^jlLUI) I 

c j-^> yj 4— Lii 4 j » i g s^its ^jlwjJi 

Jl 4 , i >.lL.^>i I J] Ojkll I 0 JA Oji Jij. J jJjkjJIj 

4_i J-^U 4 _u^5j 4-uL5 4jjaI <JUU ^1 ti.nl I jLuPl 

4— fr l . n L41J Jjcp'ill 4 ^aL 4-j^Ma <j—£ JauJ I 
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; 4-oJuUl 

4ju*uJU 4JLlaaIj 4, wj iU <jLuJ IfJi LLoj^ 

J t^JL^yOJl 4 ^_Sj>Jj 4 i L-*Lp 5-UjaJI 4*JJ 

al iwjuI (^Ul ^jlII <j£ IUJl>J ;<^uJl>JI j-a«JI 

c 4_JL>_> j > I j ^yJl cuMSuiil j j 

Uj 4 & 4_JJ U u a j u^ ^lll jjLail <a-uLj 

J! 

4-ujjJI LflJuaUw : Ojiaxll); J^jdl 

* 4Jujj>JI <LujjjVI LgJ LL> jj 

vli >jJI dUl ♦ JJ 4_iby Ji-Aj j-ftj 

c-^UIju <>_p Sj_Syj 5j^>^ 5 j-u *LUp)( <jbuyjj 

ui-JjAj 4— »! , 4 _ju Jl>J 1 4_JljljI*lj ^Jlxuall |*1 p 
4-A-£|jll_J 0 J*-Si (>0 Ujj 0>JJp-ua It (*>^1 

tj^-JjiJl J lj* 11 

* » ^j" 1 1 JL^k* j 4JuL-i 4— A>JHa*a4 4— jjiS u S L^— ^ 

l. . j -* yaj I ^J»l iflj ^ >JJa*ail J — .JyLiJj 

dJj_u 4- AAiKll) |k>Ul! OL j JL*< x1 j 0> b^ila-axl I 

. O L>.1 l*wal I 

i ^sUaudll j (J-Sj-aII 1 1 : ^1-^1 

cjUJI oUjjLx# : Vjl 

L$j 3 U_ii yC Jyjsi iwjJ* ^jic lift J-<u-i-> 

: JJj 4 4_u^-aJl oUy^^ll 

Lj ibUj ( p ,u jill)5 ja aI I 4 — .uyaJI 3 j — >_ jJ J — (I) 

o^ftJl JjJwj (c^LJjSjjSll) i-jj_^i»Jl cuU^llIb 


Oj&l — laJJ — ill J^J n i5 yi - i»I I j 4 4 _t > I ^ . n 1 1 

<ja 4 Ia> j (3yLjj J5 JjLaj JJ IjIJuLjJ 4 4aj»JLLaxll 
^ mi»>H ^ I P *" 1 — -»j I <L«jX*a>ull 4 - o a Ja II ^>L^il 
3 \ )o *^jl\ (Jy^l\ ljj-> J 4^5 j 4 1 . 0 .XA 4 

UiJl ^ — 3 IjJ I \ ■■> >0 ti jJl (4 _j}La_>^I 4^ljuajl 

|k>Uu OuLSJ tjj-w 4— l i . > .l Jr>„^. l l O^USJJ ^j>JLbuall 
. ( 4-jJ^.lJrx.^il 1 oUkJl Jj jjw) 4-ujjjLSlIJ j>I 4j3jJ 

^ j -ujJ I ^fmU lj *IjlJl 3^I1 I — UjL> ^5j 
(3 \ * (3i-JI cBj^ill Jll ijjlij j 

JljI—Su J j3) Jujjuo ^ Jl 4 — M/jjJll J yb 1^5 \_jLojJl 

J_Jj>vjJJ juUJl oL*yi Jl (4j:Ljij (3 J 

J^L> (j— « -OjXU J cljAlwJj 

Liui£ * jiJ .B jJblfeJl l^JLSLii OJK) ^yJ! 4-tki l )l 

5 J& 1 ...la iJ S^jLwJrl (2>J-jJyJ I t|jAx—#l £>— 0 ^ — vll I J— & 
L Lu Iyo t 4^ytli I Oj-A U 3 J I jjJ iSj C 4 h x >J . lr> ,. n l I 

ojAill iijliil jlLl j Lfwjj 
4 4j +jjj kj J j 4 — — [£ J df \ n 1 1 4«jjaJJ I 

toLul jJJI y— i c5j — >1 ^ SacL^u 

j Jj->yi jlsuJll ^JLpj 4 4ju*JaJ I ; y>o 

j J j Jl 4a— >L*»J Jj-^ ^yJl 4-ulajlAll 

t 4±JL»iJL>Jl ^JJUaxlJ jJx 
cx>gj| ^AMJ ; IjJlj 
c-flyji Ot>j!j J3-Ju>j 4 -«j5j JjL^all JjoAj 
J C J— >!>U 4jwjIj 4jjI>j c^laai ^i-P 4 aa*j j 

: JUI j>JJI j^JLp «-L> U 
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lU! l L>L a i l J <joj (^iculiuj ^ w a iJl Jail) I 

U 4jJJl obyt* <— J! M j 

jl_ia 


jji — j_j 9 j t j±S> JjjOL-uj cj. 


•c" 




dj j .nil I (^ajI .n >1 1 p-Jbl {j —* — (3) 

J^_b jl) 4 u*\ll (Djj oil <jjy~oS I 5 Jl>^J I jl ) ^5jJLlJl 
J X .*“il I ^Lwl J»j\ C ^Ja2llj ^JuiJlj (dJ^-uaJl 

,«oL>JLuoilj J^UJ'it j 


4_UjaJI <jtj i <--u^a)I 4 diLu> (j-* Ul “ (I) 

Ojj ,.ngll ol^^l C>£—t £>il J} LjJLc j_>ol» 

dJ^-aJl Jy? Jlojlajj . ^fci . 1 , 1 1 J jfut . i l I J 
4JL»y»Jij 5 jX A /Ul oLSjJ>J I Lu.Jj JJ l jS>yJ»y4 

jj 4_. ubi . lJ i I j 4 J^xaJi l$J ^yjJi 

v 7 i* (jl (j—C tA wn3 I J— jlwJII 

Jj) Ml £>«* 1 $ jlu LtaJ lJL Ll>J 1 $ ~jJU 

L*a ( fc ||.„o J > j t 0 Jw> Jui t 4 ^J) ft ^ 

jj — ju1*j J.j5..^:iJ I i-jT j5y UU >,> 

j-5y* 61 0} J 6^J c jklll J Jjjyi j5ll 

, JaUJ^Il An jib j dUj 

Js. J&1\ j L*« fjjj jjJJI (Jjj,, - (o) 


Crt — i u—* ! j (JjULI {^jlvuaJI 

J! L pi\ o^yaii O Akiii djU-ji 

J!j (J — i-£ 4-ij-o jUL>l luJLoii 

Lm ol iu jL a’t.frL ( 3 ^aJJI ^urtjJl 

»o^jJu 4 -Sua j |^aU 1 I tyj+j 


. jiuJ I vuU—Jlj jjuJIj 

Oj ojL^iy jaUaj — (»*—>) 

.L3UI 

4-_u^*aII 4 j LjlSD L> 4_ 4-jyUJl oU£Jl plfeJ— 

+ CaL> o jy-^i oliSJl Juciy ^ Lc dLlj jjIj 

djL^->JLbuAl! jfcJLt j ^Jyjsl\ jl q u .,>^1 j^Lb-»— (■») 
c-L>o*j(l jJ-Jlp 0JL->JlC 4—jj^a jkjJbl I 4 

j slUj j-Jij Oj-aJl 4 j <iSj ^Ullj ^juJ Ij 

J Lf — jU^ 3 I „ . * j djl — >JLU-a!l Jj^LjSJ 

jiliiJI :Lil5 

Djj-aII 4-u^-a Jl 0JL>yi (JhW jAUjJ I 5jJu^ — (1) 

tV? ^jjJl 5 jl>jJI Dlfl Lu^aaJi d^Uu^jLlIj (pjjyJl) 
S-CjjuU 4-WJ-P O^lSLiJ 4 juA J ^ybiJJl jLuJl J 
J- b» «j I ^^JULJ OjLyJl AX Ul jj .djUyy^b U 

c djLjyy^l Uf ; c'j cojxail Ojj-aJI DJu>y I Jl 

(>• Lfju-»>i ^ jkijJl ^^JLni 
j>L* l a>l ^jLS- L^_Jli ^^JiJJl dj lix>J I JJL>J 

.^jJLLuaII i^JL>uJl 

JpLil^ll JaS— U j LsL> Lkf^U 4 _ujjJLI jjj— (2) 

^1 — wl_j ^ 1 ^ > jL^j cj I oLamo ^-Jl^ 
jl J^aiJL> 4— jjAJJ I djl^p^l ^xj LI JAJuJI 

64 ^->Ij ch^* 6-» (jxf iillJIU 

1— c 4 ,. ^ L> ol^l ( jl£’ dj jaJI j5j j5j 

i 

oLLpIjaj ^ 3 “-* ljJJ-> 
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LS^Ai ^ ii>*J ^Lu-^ 
j I a ajJulJl c-I^m/ O oU uLw ^f I ^> j — *4 ^C l > n 1 lj 

j! I ./^j.^^-j j| \nt *ijyj ; O^^lj — 1 1 OJ— ft 4- J g j.fci *a 

Lwj3 (>^>^11 4-Ui U ^ftj 4 fjLSJol 

. li) Jl>J 

I — ft^ftlk# u* — *-> j — >0 i— ujaJI u!“(6) 

tj-4 Jlj ^ l 5>-^ Jfcl— oi 5JL> (_y (ijjlil) 

La (>>iUuJI 4 .m ^ t <J 4 jlwUl4 JjJ-> j j j Si rJ l 

JsLflJ^II <j-o ja-jSs I^Usjj ^LiJl LpUw 

<>* ]yj c Ale- olftj ; o jJpJu L j^aj 4jjjjJI 

j Lai’ t Lr ^-C^ll iL 

1 j "jj U Th. j .LL>^ 4_*JJl £>j— a jj c |^>*Ll! 

4 JL*JI c5 _L c5 -i->JI y J I La-uj J 

^ ; L^j (^jiLUJl jjaJ LjjaJ! -uJJI 

jj jJ| ^5^-jUJl Jxuju]I t±-u-> £>a {jAdUla j^ L a iUii 
4 x> J| ci/LjJJI j Oj-ojlwII 4-uJaI| CjLuilll ‘Ljl£±L+>5 

j j feuJl 4_L?l^a ^-«ju vLLJ jJ .jLxwl £~»ji L>-X>- 
<U_aJL> cOjjjLJj 4_UjaJ I 4jL£J I j»Upj 

oJJl j_ftj>- iUi <jj J c ^ 

.0JL»yJl L^£wLx>j 

jJpjJl (jl^ L fJ-C !j-L» ^ L ^X>W^-(7) 

1_JL>! Jjj£ J B L^JlSl) 4 4 jg, u^3 Sj-u oiftj 4 JJ-> 

j L_w j li-ft 4^iill j LJ-' (jfk* 

oUJI LftjjA3 <yJI 4 -oL-*JI o* dijjj>Jl 
CM y+i C^I Cii^-wi u .Jbfb f iM* J ^! 

ly J Jl^l U* cUL 3 Li UJJ 4 j515_jJ! ^IMI 


^_Ju3j c 4 «JJ I iLflJl 1— y* L-jjj-tjJj 

# iijlb 0 Jl>Jj> jv-j-ftUa JLjk^J I 

(JjLyJ! JJii ^Jal U JJ->o — (— >) 


C>jjLmL>JI (^Lft t^p Jj c LLij Lai ; 4^-iU 

Lftjj-i Jl 4 ju*j J U iLJ^II C>a ^ ^ c v aJI O^H 

f 

4_J ^LflJI j_j! ^kll 4 Ljvj-oJ L« 

.Sjl*j->JI oljjftll JjiLo j i>yMl 


4 i_^>L> CjUL>oJ 4-_jjaJLII (j| “(4) 

io\ flJ*^l (Jjj.-.tM J I LaJji Wj-*J! LfcJLilPl 

4_l.g_“..At > j <-L>o^(l IjLft c C^b-!>Lu^^lj 

I ( , „ t , « 

Jj >-a j jl t 3 JUJM J^LiJl j 4-Ln.a J jl 

4_*_U£3 j J I 4 4-JU LL ij 4 4 ji g LoJ I J^ >ui 

0 L^-_» 4-u^aJ1 jJ-MJ jtiij .jijij Jia j 4 -^ JC0 

j^_aj DJ-jJig ^L— oLJJI (>* Lj.xg 4-u^>l>JI 

4_^uv ULjj LjJlS J! L ^ A ^ ? 

o^pUkII o j-^_j o^j .j-iLil J 

j ! Jju Lfj jljjLc^fbj 4 -u^aJI UUI j 

1 Pfj.y m ♦ l *1* * ciJjJ «jL>Jl Cjlj L aJi CJ I 

j 4->jj twill 4 aJJI JjL/j (j-a 4L-/J (_>PAjJ! 

. LuJ^lj 4*yLuil 


J^4_il tl—ajiJl 0>— (M- 9 “(^) 

dlljj JjaJ o^3 c (jix« ‘Ufttib ijjlj d)J 

o jj t 4. jitAJlj <— , 3W— • j 

^ A jll j l__oi t4 JjljjJJ <( JjLjSlSsU oljj»-ill 
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(jl ukL5)U* <j— • 4 — UJj t 

J&\j c (3 ^-ukJI |kAjlij>| ^ Ij^l 1^15 

^1 — j j ^ aJI i_5|j^ 

frlaJU jl>jJI U^Sju^o c oililil 
wjUJl 0-;! ^^y Jii 

^Ll^l ^Uwij ju#L>Jl jUuw^l j ^LwjJI dLl o5j 

yl jJ lj-j->i $ L_^U5 iJJj Ijjtcj (jLt'illj 

O&AJ liA IjJl>| ^yjL>h*Jf ^Ih.nll c-UJLfij <AU I f-L^JL^ 

6-* u ^ H l— • i A--ji 

. j^j->Jl cS^Aill jUjLi'il oljji 

a , > . 1 1^4 oJlS jlII -(2) 

< k^ }\ ijiliujlj <juj> 

♦ M Jrflw Jj-uaj jij clo-Jl oLu^Uj s«i J^JI 

<jy£> ut cr*^ ^ *0^* 6* (iy u^j 

^—oSjJI I l^—jJ JajLwj ; OJL-jJj* 

{ m • , 

J ^ ^cujLS'ii J...«. *J l > Ij o>Lil! 

ij— ^ ■ ■ j . ^ Jlj (jljj'ill Cj'iLml nil j ^-» •*• JJ I J ■» 
t-L^UJlj <-_>yJJl .oLSJ^JlIj jc>Uil ,j^u j L<J^ju>j 

f 

^ L-tyl L>w*i4 <j| .^L*J| JUxl^^I jj 

^ LiU j S^iLiJl ioUL>Jl J] £jl ^yuJu 
:L^_U t oj_j_5aII ^LlUJ! JUiOwlj t <^l 

JL^>-aj c 4 — nx.n JS v ^wa Jl J \Jt > I JjJl>- 

JJ jl l^-ji cjlcL^ ^yJl iikillj cjI^L^I 

,) jI — Mallj Liakll 

j 1 — ^ 'W j» L^-ji 

5^yj i^LJLu <> ,HJi j*t JJ ,.,j \ ^£jJl 


J£j j t^LLil o&ju j 

(j— JjJJl ^4 <jXc <-j5jXJ L# 

,iiuJL>J! ^ > JJ x 4 x ll i-J Ux>J I j U +J JLUU )l 

4_pJJxaII j jj-dJI ^jjLoll :^;UJI wjUI 

.ZmjmJI 

oUl ol^jix* :Vji 

Vjl : (>-e 1-6-4* l J & X>J ijujl (jj-tfuLjj 

: <wLl oLp^3j4 
jUXjVI^j —(I) 

1^ — — bLuf : L_jJ^fijJl ^- 4- ^ . 1 1 — (u-») 
4- u iftJl ^->Uil j Ijjyivj 

4— * . ubj L-i-tjuJl : JpLU^I i-J^j4U — (^) 

jj 4_ujxll <_aJJI j LaIjuj ^yfeJiUl SjAlfe 

j * >"«H j L^J*j K ; 4 J u m\. x 1I oLxituall . &j 

IjjJu 4 — j^JJI JLki j J c l> ^3jL>1! 

o*yA>J\ ^ cL5j4j 
t (^5 J-JaIII ^1^1 L L “ i > . *J I ; y ] I j ol>oJI—(j) 

t c^di JpUi ji iii^i 

V-jSjlJl j»j4A4j(j!)l^Iw^| ol>JI 

.^1 ixill jj i^i oUUl j 4fcUii 

: LuU 

J5Lwj ^ — ui oi j ^ ^(1) 

i^ijt u^ij ^iui ^yi 

JiLiJl cJ--xLaj j 4 — mJslaJI JJ <iL?j 

* * „ 

LJul 4jijJjj c Sj ,L, ijtfeiJ J Uy-a.>j ^KiJl 
jj->J L £• *^J 4 L^L*j|j 4J^i JJiUJ^I jj ^ 
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,-.SK f.Nl oj_» |i__Ou>- j CCJLjJjl ^L. “(3) 

* t # * 

^Lft L^Jl* cjISj jl bjJ>^» cSjLUI 

p q ^ ^ 5 jJt ^Ijl^/I *UiL*bt <jy JJI ^j^Jl 

j UUjI (jl LjJ ^jluj .(j-^bll j jLs o 

c i *111 ^^-b uSjLb (ji 

Jl <_j jji 4 HIj t (>4 t U ^ 

i-jjLJI Ouiaill nili J oT *4 -jjul>S| lIjUJJI <>alLai- 
Jl^iu Sjjli* 0 *jTi> 6 MJ 0 * 

^ L ^ hwj Im Jj-oi <> oyJJi 

cjUj; HI tl >%-»} ^ H ^ c^lJpOll 

. L^jluUp^j 

(^uju 1 a£ ■ -I (ji **4 0* ^! 

t * ■ 4 _j^t>| i_j _> y ■" lu iij-iil <u> i i ll £*5Ul 
p_.jlJl Ui-mJ j ^L-oM o*>saJLS t |»L-AA*^fl 0-o 
J^_> y^ulill j y-jli ,jjl 4-.J3 Lwi iii rtiuJjJlj 

0~t i_f j — o ytj t LdSJl >T j <£ja*j 
jj J L J - » -gj (jj-J 6 ' (j^*i 

La Ji3 *-+*■ 1 > • »■***" 6 -^>i 

£3 o j <-*b-«Jl ®>-* 4_lli t !ll (j_» 

ol^l £>3-3 J ^ 1 ^ bUicl 

oljyxill j 4 -**b toikUl 

JI 3 ^SUEL-AHI o ^ 1 — ^ J! bL "— 1 

J (^ — " <y-II i-jJjIaiJl 

,ol5j>Olil 

(> J! vj 5 ' L ' 


.‘UaIcj jl3j 


tJjL-oJl li» j UlUj^jJl ^1 oLjlJl 0 # 0*3 

t ^ «/LaJI j .null j ^yCl — u a Jl J J . n il 4-^h tf 

Uu JAJ <4 jLa^^/I j C IAjo^J v_jI*«I UjJjJ 

jij_jT ^ 1 — »*>'2(i ^-3yi ji ujUi ij-» j i+j 
J! l5->* l 5 j-!l SjL~>_3 

.j v(«l | ^JJj j UjLiUlj »ia 

j -^«Jl J 3J^I iLfc-O o3->y £}£—*' 6 ^J 

il^l cU*i (> Ujitf k_.L*>- ctu*>JI 

II* j Ju*i-»"i(l Lf*3y “4^ vW-'^ 
~ a o3jr° ( li* j i*LfJl kSjlftLao'Jll o a (1h_3 


£_U<aJLI Jl*H*w^l J-)->— ^Jso*** 
fjajjt}} I SlUxI^il Lf*» J5 J-*. ’ —-* ! 

6 -* 6^ L r- l£ *a* ^ 


jL-ai 0-4^® J! <ji ^ <ji^ 

j ^ i y.~u o.;.*jJi jyo Jij ijSiJi oijiu o^ 

. 4_ji j-oJl Lfjly 


JL>«JI \j£\y> j»Jufr .JL.SU 5 Lj* j>»Sll (>J 
lj_* <ji J-^W j! JL^JJ 

f^au jUi oi^AJJl Ob Jj^Lo j^ u 

jOfUJI tj-tiyo L$i to j - j»,.»U I <> L^J 

tjLli iij_.Jj>Jl j-aJl j 4*i9 :i-oi3Jlj i»UI 
(jjL. JJU 4 jUiSlI 0-o 
Ljj (jt*> j>Lwj (^4^' J +* 3 

la-j ° A * J ~ 

^Lia'il Cy» L jl^J <ji ojJ cLfJuo 
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(jl *£ (jjJ . iiuli «lPlj3 jjj A l 1*1 >*^l £UJ^i 

js^xaI! j o»L>ja1I ^Uj} <jl Iba 

« * # 

(j! jLJU y AjL*-* LlmM l^Li'jj i LjUrfJ ^Ajuls JiLio 

(jl (J-SLaJ -uLxj fjJ S'J LJUlPl OljLlPI j_^iJ 

j * 

. t-LaJu^jfl jlij OjaJI Ol>j I.M.* Ljjp Ui>o 
^>JWI j JVjJI ^u* 1I r^jJUJI oLJI 

oLJI objjbsd : Vjl 
J^_*o3 i_*jji ( j m J U <— >bJl Ija 

: 

.i^JWl ^jJIj SufcUJI iJ^jJl ri ^u -(I) 
yi-Jl j-£ JjJj 5 jkjJklol! OjJsu 

. ^JsuaJJl 

J_JyJl J-iljk 0~* *-*>J*£ jl->^l p>fi* ~(^) 

(Jjj J— — ■ in» ^__>dfcuoil 

.(J^jIajl^i 

j ^ ^iJb JLJVJl jjJl -(J) 

^■1 — «ilj d>l *«lknl | j J I_j*aill ^ JLkj 

.4-n.AVjJl 

J^jJI j^Uk4 — (o) 

giUiJI : LuLj 

oU — «4-a (j— Lc 4 ,.. “J ^f j jLiiclj ^JLLaII jl (i) 

* " . • w w 

tJj $ 4 — pjiu jl < ** + 2u 4 jl <ajLLm Uj ^ t^L>-jj 
0* j y 4Jli c J.5 

J jl ^Iaj lift .<Lliu 5JVJI oift 


^yJLc jl JfeliJ^I (J y — a ^^-Lp «•! j— » t cujvJJl 

jljJJl j b £ > 1 1 I— *ftj t iCoJlwxll wofljlll tjy~*4 

i^o>j Oj jaJ I LuLJJI jJiuJ I Jl bbi^l bj*ll>J Ip 
cJJLIj J >i jj .^JsJLUl w-aSjIIj ^5^liiUl jl^iP 

^LJb-J 4 ,i > I h ■ n 1 1 4 jhfllll tobSjil JuP !>b^L 

jl tLb j |i ^ 1 1>" 4_»iftJ O.u I cboSyj 

cjJiiui j cSjJLJ*jJI U j^LIp JM> (J-* -b^JLLuail 

,^>JLtuAll (JaaJI J->Ij^ 


j L^_JI Lu ^ -u l L ^iJl obJl (^ 5 jbll <>»j -(4) 

oauL B^ftU? (JjaIJI o j^lb t ^bJI lift 

OJ— ft Jl-Jj ^-. I r*^ff ;oLaUI 3 

fj^l ojlPj 4j jA4^I c 4_UjaJ| J o jJftLyi 

f 

j t MjO O^j Jl 3 (jib pj (jj cOJKjJl jI£j U5lj 

. 4-xjJUJ I j 4-jjaJLH o'^LkaII cJJbL>vo 

oUutx^xi ^iJl J-^ruJl jIjl-4 I JA3 

j— « l^>i \y LS^ e-L* oil! (jl >j-i ja^II £y&j i 

4__jjLA>JI isL-U^I (jiBljJ — si j (jJj^-oLaII pft j I„4 > I 

OjA-9 C iu3UL>ilj O JaJJ I |\ ^ 4^“Ia4 I j kluftlj oJaJ I J 

L^bLu J! 3 LfA, jUd-i^l Jl tiUio ji 

Jl oiU sLUj fj\ c bjlilpl Jj .4-Ujxll J?UJ*Jl hJuIaj 

j>j P Jl j t^IjiJl UjIjlvI Jup o»lilb 4-JUJl 4 ajJ| 

jl juaj <Ujlj^aJI -kUU^I oift 4 -ujaJI ^Lp ^iy>3 
4— ujaJI jl Lftjlij 4 jJL? i jjSj <pUaj ^JLp 4 I 1 I ^ 
oU 5 (jl« j jj^l Jl <uj| L^feA> i«i <aJ 
jL>ul JJ o^pjJI bj5i 4^ (>j 

c^jaUI (jiljla'il BjftLfe JjUw^/ JJL>U £fJL4 
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: jj: 

jj j 0 13 (jL-J'Jl! £jj-J (i) 

jLjvJl <J — » Jb tj-£ oljj-rfuJl «■! — 4j J I J jaII <pIj_>I 

.SjUlw^lj 

^J^JI <j^ j! lj <j# J* till I (v) 

I cl>I — dt>Lc Jl (j UuLm/ I JgLaJ^I <j«* Sjj-^xllj 

Jl 4jL-**oJL < J i XK 9 4^x3 JAA OjLu^J 4^Lollj 

.tSyt-H I c^ILjJI 

L«^ JjJaii IftjLjJjlj oV*}ljJlj ^aUII 5^15 (^) 

Ji >S*1I LH H ^ hfll jl JL-X^jjl JjLu j 

^u\ If Tu ^oj Jl ^1^1 L« t 

jL*Jl£ ;4 j4»*uJI 

J3L^j ; jLjkJ I oLjuA3 JXaj (j) 

jj— vajJJ S^bu^l jJSsil Sill? Uj^ij S-yliJi ^UJuL*/l 

.5j-jjl>JI o^JI 6* 

'i s"r*l. mm ^ lLuocftil 4 jJ*jjJI <j| (3) 


( j~* JUL> <j-£Jj C J-5ljb O* 

C^j*£3uJLpJ 4 »>jjJl I C A^yi l? <■ I-Xls'i I 

a ft ^yOi ij c <jt SLi'jli jj — a jl — 

L^-J^jLwj C?L>l.h.*nll i— a->j? <j^ c 4jij->J I 

> » - . Jj 3_Lj5Jl l^_jLjiL5uftj jl t 

ji^jjLJll Lcj , 4_JU-^'^I| I-^jUJ j Sj-^Lil 

c^L-uajII o * S-fljj-jjJl j \jj^k u> 

<j « jj 5 jj_ SL 1>J — -xju (jlj t LjjlLJI oLejill^ 

, 4 4 ^ ^lJ Ij I O Ij J Uj t 4J& IjJJ Ij 4 I 

Lf « fj I 4 — £~~*>jJI j frlj-13^1 (4) 


j lj ^-j— - jojlII J] 1 oM j ^>%ju l^u >j4j Cj l.^> iU.nl I 
<j-* |Ju>jjlLIj 6* £■* £j>ljJl J JJuilJl Jl 

J-£ j . . 4_3 j jjJ. I 4-j^iXII jSl^kll JJLm (jl 

^ JJautf J l I J JLaajw^I i-fc-a ^JLe JJj 
J yjp3 jIjuUI UjjJ JiSlJ (jl Jutf wllj 

OjLJ (j— L p ^ J lLu oI I SJ^j Ajyi~a ljLJI lift 

0-* c jj-jJl p-J (j-*j ttijUl ^uSljJli 

cjLajj-i jl oLJli^ JJ 4-o. j . ^ Aj (jiflj i^u>o SJ?LmJI 
jJ-k* j-aJ .o?L>Jl L^Jw J £ jhaIjj 

Ljw^j Jj (jjJ?Mil Uu (jj-jAiiyi L«5 (jfjlill 

UIxJKj Lw C Lulp \ jl~iAJ c li* 

( ^-^ 1 j' trWj 5111 J! 

^jlJI olftLpO'il uju-o^ pfi SLpIj^ 

aIj^j J — Ail u* L c Sy$ 4iljl U 

^-ft ;^JL^u^l (jP ^ 

4_Uj> jLfc -» ,J jL— -U-oj j t o L w <Jxx>£j JjLj^j (jl 

Jj— ^3ul| <-ljJ <Zl—>3 ^jJL Sj (3*^-^ t I 

ojl^i c?^j Jj 5jU^I j Ui> J 3 \ ji tjiUJI 

4 uaL>- t SJUJI 4-uj->Jl ^JUIU ^JLw*4^(I 3JjLk 9 (j-» 

, 4_uL^J^Il j»ji*Jl ol>XLyflL< JL>J J 

jlJ\ 04JI J5L-yi c5J->| jUaJI ( 2) 

1^ j llL^4p)U 4-jjiyi o-* 

i^y? ^j—SJ Ji y 

.. ^ 0 Jl-?Ju> ly LwM UU Utf I SjLcL* p-ftjjj^ 
U 4 -ajj .DJjO>JI 4i> jil oLJLbil 
(j-9j c UJ jl>^JI ^1 


103 




cnjl5 ylj i(_>ol»JI LfJUfvj JJ ^UjSl 

. 4 j>IK.nl l 4 j >,... 1 . 3 , 1 ) j l^iiLJl CjJjJki ( UUli OjLfiU 
. o KlK . aU :g[ j!\ oLJI 

oLJI oLjjL> 4 ; Vjl 

< _i > > s w > CjLj_ojj j J \ya3 iwjjl Jj-Ijj 

: L S* 

4UYL>*)o A' . l i ^ il ^IjJ— ll ij—jjaJl ^_>aI I (1) 
4_mwI) ^jiljjJl _>>.wll (t_j) 

(oKlfLilj 

j~A*Jl j <>>4341 (J^aII (^) 

4 j . > . l l w> il cjLKw.1I •iiyj (j) 

j»_^*ll ijjAb ^ ^IjaJI i_j^J| (J) 

* 

4 , ru>J l IjJJl La Jjl£ ^>JLLfliIi 

4 .u > ■ *» ■!> 6-i^ 3 ^_u Lf J . w _ > - I — a oUaJI <jj> 

* f j 

iLLo^lj cILaLJl cj! — ^>L u5 cUL>l LLJl 

j I — w«#*j| y->^> 4 >w*lj 4— PjJ Cjlj (J j_> I 

• LfL JljJuJJ iLijjo ^yJl LuAJlj 4 uIwJ| 

U-^ p-Z 4 w nl^ ll jx>LnJl| iL> (2) 

‘ Jj) . r* ^ I 0J**A (j— aj C CX^ Ij 4 .MJfcUU ^ <J ^y* | 

; Ol — p — >v«Jl Jl-upjj 4 j|j_sj i_L> 

Ci_L_j^GJ|j — jIaIJIj i^xxiyj] : (j-jjJuJl LLaSj 

U^^jl <J- *■>- La c (5jOw^l J-ujoJl 

,4jjJ->Jl LxL>Jl j^Lil £>« J-A3| jJuy 1 J >ff 

;Aj>J| j-^saJI j 4_^aIi»-J| Lloj^aII j (3) 


ilal i 4 hL>) 4 — bL>^U; 4 t '^JJauail ClfLo^LLltj 

^5^ L-jJ^Li CftJ > Lfr 4— o^laia J-^ CjL^JkL^uu 

j l_s t j_5j j ji c-ji j lai 

II j jl t 1 jm .*7 ji 4 iJ'-Ul Lii) 

0* jl c^jaLJI Lf£jL> j ^JsJLUl 

.LTlvJl 3LLJI ^AUx, 

J-* j 0* ub 6! (5) 

J— oljillj (J— Jj'-Il j A AAjJl j fjLMJU l^y^b 6 ^LUJ 

S^Lfe I J— 4 aJI j c5jAJLII 

o — *j ^5-L 3J^JI 4-jj a>j 

(J-L jl 4 ji g iJllU ^Ih . nl l ^3Uwo3L>J 

s .* 1 ^1 w lJaII wXxJl Jl ui->ljjJl g* (>>0i . <Ju 

4_ji c » r > — t . u c oL^JLLgJl Sjl>j 4_»i 

£)l 4, Ij .» La*4* "j| £—>\j4 JJ OjJsJJl 4 j 3 (jjLuwj 

* 

()-» t0jL4».|j &-£■ Jj_*il ^JKuoil 

.aJ^jJI D4<A (jl^AWJ jlS 1 ^1 ^ j>l l a4 u 

y— t*Ul S JjLr _^ (6) 

(_y-« ? - » ll J— *jJI j LfjL y „ ,.JL> JljJl>Jj LS _>Jk-sJl 

JL- j I^JJ ^ L I3J J^j ^ tt K>I3Jl 
13— k jjjLso^ll b>lj, 3 .. m j jl«ll L^iU ^, (cT^I JJA? ) 
C4_>jl Lois' fjL>vaj M-fli C-> 1 „ >lh-^il Jj-lu o-P 
U Ij! Lj^aJI oift ^ J .SULo ILjSj 

C (JaJ I 4j1c JjAaI I 4 jlJSJ I 4j^ j ^Ajl> | J ^ t 

Jj i jLiuJlj ^jLuJI (j^-o JsUiSlI {J^j jjjill 

(jLJ ^Li c (j a j i j .o j . 1 1 ^^juu (. t_5 jJLwJL I 11a 

6-® cn^Lwf t j j#£ 4-«J 
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H^oJl ul-9 L* ij-l* *-...' j . - b (5) 

* * * * .**•*' 
t L*-ijU M-4 -g jl L^£i I— j*j jJ 

L^5jj-uj ol>JlwUI <4J> * -O 4_wL*l 

JS 11 t5 JljI <j±jj C> y A~i >1 I jUwi cxsO o£j 

.(^sUkJI jj*ll J 

jljjJ J! li«— *-*^> 
ujap UjSj ^ liui Jii\j 4Ji ULoy Jd I ^SLull 
|j_j> £jj— • J >i«— >oJl <j (>-* i5y-~* J-^ 

ojjJl (jjJl ii>Uk*il ji*l J! Lfi 3 '^r i * 

Ijl t 4 juJl>JI ijjjjJl *j>J L u ai l j LfiJJ 

1 Uli uj C)i 4 j>lk^ll 5-S^>Jl ox-fJ J-jjl I— • 

. j__&aJI J S-JjjJl <_jj»dtuftll j*— * ‘CLclii*^ 

: Jj^l SjujW ULo ^ 

^JUJIj 4-u*!>uSl ^UJij 4^Ji 
ocvl^jj ojjL^i 4^>!l 4jUy>j^j 

j *>L-iO <ujj0uJII jjLoaU ®Ufc-J l5^JI 

* it jaJU ijj *a* (365)L-ftjo^j ^-> — >^ji <_£— # b* 

oj^l — A\ £— ^IjJJ ^ — H I j 4 o — 

.L^jIj Oj^SjI! o 1*111; Up-j^(75) I 


JJu-> ;4 jIaJI ^U« ll ^A-ukJl ojjaJI 

I 4—ajjkaII 4— *Ju g Jl <Jj— ^1 I (J J J rt I 

Jl_>Jl>o Jl j d~tfl jj j>— jJaJI (j 4-usU-i^ O-iLS 

fcu 0-*} j 

;<i»jL>Ji in^uL>J.I Oj^jocll 

o UJ UJ I OjjS ~~ 1 

A I A *1 1 LJ JUflJl Jbtl^5 )^ XJ V* 

4_pl \yL (»>*-*■* Jj— ^ "■ — > 

Jj Jm -,.l l ^ j>JkJll 4 — ^U*-j 4 4_ili>dl 

.jijaUI! Ojiu 

Jl 4 fcC ljJl 4— JjjJl 4-C^JLLjall c5jLJH J 

4 L^ j ff A f j ^ ^ * O UJk A * j 1 - U‘‘-- d * 

6(J Jl UJI J— 5lyJI ^LJT 6-* yT 

o Ld uiil Jbuslj 6- 

crOU Alil LJjjJ I < * h..ii K oL ^lK . n .11 Jl>wa J iUbJl 
^ ^iu.^ii d»i — #yjcaii Jjj — ii j— ; 0>^^) 



|u»i 6-. sr ^*ii J-» ^ ^ ( 4 ) 

. Lto U!Ak;i ti-Juj^Jl k^L<j>yJI 

<l ) (i^Jl i*>Jia-All iiiUa*ll >ib# 

j ( jXAt oL>ll a . ^ Jll £— ■*•<■4 (1)1 c)^*i jiiws 

6 i jAJasJi f^~JJ c^i ** 




-IV- 


Jlo^l 

2jli) • . 


JUJI ^d*jJI jjjj u|Ia« <Utf-l 
iiiliijiiiiiiiiliiiiliiiliil . ujujjuJI £jlm 2 Ljj&a jj jl» (L& 1 S —2 


; |i:|jiiii lilgP JjZj -1 

.:iS<J j : » /j ;;; . . . .. 


<Wj~>L>JI ^4lj ..^u^ — 3. 

f>j* ||||||I H i§gf||§||||||||§|g|§|||||l 

obJKnll dlyju —4 






^teAJt Jrfjasii - 

.. T* .... • ::::::::::::: i r ::; * • 





^JUJl *«5 » jsJ 
(*)jLil1 0 


C^l jLiw Jlj SjLJl 


Jio jil jlLJLc pMwJI 

^ *- d - I V ^k . ^U l JL>-Jl j i-o^L>Jl cj liu^kli r DjJj ^Iju 3 ^ ^ L^J 1 cliill I jut* j«a>l <jl J ^ » 

»Uc CM »j" L^i 3 J 3 J jlbJ j oUUlj ix>j& oJiUU ^UJI lvv di ^3 ^:6., 

JU^ j SjLaitj jv^JUoi pjjfliJ -Uj!)Lu IjL- ^j-.UJl JUJI j ^ugy.^.VlII jLS <>j iiUl 

i-JjUIl 4l*> <JL>i4 *!/ ,_yjJl_j <■ ^yiJl yijjjJl (_iix>%4 L ^ iuJ coliSj ol jj yj <u <jjjL jjj 

<-*Dl {J j£. l^_jlLjjk» SLcI^ tJl*Jl li* j ijjUjUll ^Li£dl L$Jj ^Lt> y ^1 d>ljL>J^lj 
f* U * <> J^ 1 ^ jlj *i J ojaillj i*>JUJl oUlk^Jl (> LpL>UJ l^UJl JjJLaJl jLkj^ 


•f ^3 g* 13 * < 3 *J UjIo^I Js. i-w^OJl Jj~U 3 i-ui* j+~v l^x>3u, 

r> Lf^’ ^-'4-' J! j Luj e. iiSL^Jl OLsJJauftl Jju i.li')/ JjCuu . .~< t 


15^ Jxij J ijjjill *\jj 3 ci.UUij.lj iiLJl cKl^tJjj c^U-ejj jU»l j t L^_, 

L« ci^^UJl c^l£j_iJ|j UjJl U-±ju jii I i^jJj^iJIj i*J*J| oljjkill ^ ^^Jl 

i ?■•>* (^1 ci.U^>aJl (iji-j j UJJI iijjJl iUiUjJUIl J£ JUjCLwI 

*_uL_>Jl JLci ^ ^yit ji c cd U , Vu ...JI j 5L5JJI cijj^ }Ja> . . >~<| | |j|j 
<Jli c^JLiJl pj-UII j v<^JI tiill ^UJkJI U J.LUU ^j^fi 

j SjLcJ JJ c^IjJi j ^Ij ^| ikcLoJl ^3j>J| ij^ oUl^l ;jU>j ^yU fjjl5 ^i ji r> J| 

oLu53 cSjl— ^ 5 -U 4_1ja>JI v^UljJl 4^Jj ol*,jS u J^Ul-l ,> dJjj r^i I oJL,ij <*>^11 o-ljji 
l^iLi I S-jjJj: cSjU>ij S^LIx; ^.Ijji ^ ^_J| ^li*; Uj c^UUl L-jlU j^ijUi 


• c. U lh . n l I .iJ jjj J l>4 j Ija.fc. i jj j 
. (<r J*]l >S/l jijSjj JUJI r -UJl >jj cjoJ ijIT Sa_Jt i,UL) iJOt c_iji (,) 
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^L-'jLw j ^ tdwJu> ^ ^ 1 > bLuculj 4_jIj iJUij 4 _>^! y J j1 > jl1 i u ju £ l lj 

(duJyJl) JL^u'il <5 u uw jl (Multimedia)kJL^ y I oj j lajL U oL u illl : J-jU JL^oj^l ^jJL& J 4— *.o.>) I o L jJuJ I 

<j-* ^ j u g l L $ . a ik yj j^ o aJI (j-4 CL>.y l ^ L u £ f Lj- l£ (Cd. Rom) 4 jlJJI 4jJuu o ub^jj 

UbJ u iL u J] ,aj ^jJIj On* I 4jlbbu>y* tyJU&ll 0 .. iu (JjJI ^>,lk.^.l lj 1 J^oaJU d>U jl u.* ♦ 

SjH»UftlJI oi> jIj^I oi ^yJl <i 6.UJ I 4ju^J | ( yL»l <jl *il OwUIl ^^* • 1 tilUij OjLp 4 * > ^ 1* jij 

LuujU . Lf^3 i£jLi*JJ tLJUJl (j-» 4jl3nU! 6 jjb Jl c-IjjLa^Ij l $> * U^j Li> j tSjjJJl 1 &jLu->I ^JLe oJLdl 

|> *^l£ j>M— Jij CjUJI (jjLf ^LkjJIj JoBjlII jJ-*LS >JJj Lub Uliu c 4J L i L 5 J l jl 4JL> J*oJ I £)IjJjJ| c Lulfi 

.4011 4-o->jj 



jgj^aall juLit .i 


0 J J (j— >J->J JJ 1 0^ 

4 x9i j£ ^ JiU 1^0 4~JjJ £**4>b JUj ^.>ih.n 1 1 

^Ih . nl I J^> wjL>u!j 

tj—a 4 La 'jjS y uju5l 1 1 <JjL>o oIao^I IjA j 

(j— ♦ >o L$J j -*ji 1 1 c<xoJjJI 4JlLLij 

1jl_5l£>j . J_jjlLuJIj 4 — ^LJI JL>-» JJ J?uix>oJ|j J^UJI 

4— jaL Jj_a Jj^l L*a»^X>all OjjJJl jLJLfr (jl ,\ *;j 

^■aUJI jJLLuai! <4 Jl> j i^UIl oLjaXII 

l — -'L' ! OlojaI OjJj ^Aj ;i±jujL>gJl p J.JiS j uy^JLLil 

J mJI j UJ J M >l>Jl 4 obJl ^jLjJL 

pjJuJl JJ ObLi&b ^jl-IS-II J— Sjuj l ^jkJLLu^xII 

4 ta _ji> 4«^j*3jll " j_j>J Oj_L> 

(j-fcwl o L ^lk^U I sil—Lu 4,1 ib a j 4-x<JLg 

4— jliil 5 jjJJl OJA ( j^5wx>0 ; 5 juJl> LtAjJjjSu 

tUu] J oU-ufajJI" Jj-> UL> 

4 — J-J J->J I oLjj^^jJI JLajLwIj "oUKlko^II dll/' 


UUI Jlki j J^l jj^kU iJNi ^iljj 

3jj Ul oj a JU * p *JJJJ V. -OilLJ 

j» — bJ I J L >■ J 4 _jl>j I^^oaJ ^xJ I I J c 4 _-uXa>J1 I 

O^jl jJl (j—fl 4— S j 4 A .» <>A 4—^l>^[} l 

C^LuliJlj l h . A 4. ll iJ^I l>JljJ| <j|jU4 j ix^L/Sl 


,** iOl j u w Jlj ojLJI 
l»1 5 JI ^ aLll <■ L-5JJ I 11 a j yl 

(j 0 4 \^o\yx» X J L^JLw A 4 >• J£ 1> (JJ 1 1 

UJ^yuJl Vyjufb <•— >1 J ^jJ J c 4_u_bJ ) i^IjLjuL/^I 

4 J su> Oj L ■■ „ ».l (jl juu t L^j SjUlw*il ^JLp i?UjJL 
j f ^ g ou u j L» ; 3 jib Ia jjjjuJ c. c±jw JAjJ I 

0 L 4 Jl>J I O^i y L_j 4 jjJLxJI L^Luill! A^ojiu I 4 J JJj 


4 4 iLw JL-cI^S c LwjJ J jJ— a- w (j—4 iliLfJl ojU^LaII 

JJ ^ LaUuIw J-w 4i|jAl JjaaOJ 

^LLj] ^ OjL>JI 0 jjij 4 - 4 I 5 4 aJbuj 1 ^ 4 JA>J 

.(Ja-MILI oLaJI j.nall 
..jA^ Oj ^LaJLLuaJJ dJw tLUJ 4 _*JUa (jJ 
» ■ > ; jIaoI j 3jUj5 JJjJ 4JJJJ.03JI 4 j4 >n 1 1 tuU^SUl 


COJU>g ..ill oL>JQxaxll p— j\yS js _1>V^ 
C(J m1j llj (2 >a, - J jljjlj (^jUA-LjJI Jj^_> 

J- 4 -* J->l lh_j j Uju>j5j 

(J-Ja 4 — jAlh.n. 4 ^L-4 ^Ia4 OJALaJ jJ— J3 U 

fr L— ; j! JJ 1^-bljJ j> — • iOj^kjUj 4-JjjA oJ^aI 


(jjj 4-La (J jSi c CJ L>JLtxAjJJ 4-UjA 4^^.* 


, <iJbL>J, I o UJLLwJ 1 



no 




JS-iy tja Jl jJJI li^j LxjL Llio 

*cf^* cm IriM* 
j^JI (^sJUhj ^Jl J <J-^Lxll bX£j ^y-i y j 

IjlJjU b*p*j( j 9 I j j JAjJ I J-dL5j 3^Jlj 

wi)->oJ Ij JL aJI ju.l.*.iJ 1 c5->J SjjLS <LJ->JI 

i. fjJLll j tolilll ojj-A? ( fc 5 A ^ 

i j Laiu L {S t ^~ L ! 5 ><>* t4--u^All 

4 4 U ^jJ-P LuIjj .ojJuJ I OJA ^Lu3^ 

L^_jjL>J Lcj c k T Ju£ll JpLi^ «-ljJ ' d ‘ * * ^’ J 
i^>b ojtxJ JS Jj5j <y»j 4 *\ lj*>* ef^ 1 

^ L^jjL>o t 4-x>j*ll <a*IaJ1 j i^L* oj-u5j 
Uj Lf>^i <yJl Jcj-^ 1 wJLL# 

U^U JiJ I ULUI oj*> c^^JI j CM ^ 

^3j ^1juL«J c5 l> 4-tf^l <1>^ 

l^jlki- JLojI l ^1p SjjHI j U«-UjSI iJajoj cSJ^l 

oL^Ji <L *^ 

L_uyJl Bjljj JJ tJI *— ^ 

c^IjJljJI i-sLu S^UpjJI oj-a I^Lp1>I <^>^1 

^ U iiUSJlj 3 -ojjJI 3-bU^j tL*J oullll 

OjjJJl o!a I^-oaj lmHI iiLSJj cL^5jLi4j U^^A> 
^Ji t 4_ ;jJ L*> J-5 c 3j— iU» Jj-A ji Bj— iLy 

s 

.p^Ulj tji-wjJlj jSLiJI 


OJA JAOL) jjl ^».oi ru *iUj <J->I (J-Oj . »ll-U*i-JJ 4 jjJ>JI 
(S ±£ uL-^ 4 LtlukTj I— jilj-3*l 

JjlxJJl jja%JI Ija Jj c<-u5ill c^ljLl>^i -1 
.ijjbjJjilt o Li *5 .jJ 1 j jjJ->jJI 5j^jL-u 4oajS j 
£_*# La j^Sj o>L>Jl ujt il Jj-v * *£* &&& * “2 

£_£ fc±J_>jJ! cSj->^ 4 oUj 

La^3^3 ^lJI i— jjuuII ^!>L^ -^:J I J^u^l 4 -x1j5 

ji t"^ ^,,.nii uuji iib-i Ji 

t (Formats d'echange )oLkiuIJ JjLill ^jUJ -3 

t J jJLLxu ^yjl tZjLxbjJl /I plx— » 

.JjLjJI ^l>l> 

c!jl»Jl>JI ^laj ^Cj3j c ^A sUxaI I e M J jfc-CjJl o^LJl —4 
j jJ.B.wl ..*11 4 —xaAjJI ! (jl A J * j J^ 1 

— uxxll o ?j*Jl ^wJiwxll /) 

. 4. ,n.n >~*ll 

(1)!} i>Lji ai:l ,^1 oUlkc j \j*£ J-b >-«! 

J -w i £yc jiJl_J tii->oJl IjjJj ui^'i 

1 iui jlj5j o-* p^-uj ti_»*UJI ji^_;UU£j 

SjALtoJl txJ> jy^ o^LSpj J-mO.J y—J' 
t J' *1 1; * > y> lii t A— ^L^Jl Cj*JaJI 

Hm M 1 ji iiy^Jl 6'J^ 1 <> ^ 


Ill 




*J»-* a 4J j 

«JUII JlaJl ajj^mlall Jl'i.. .hall 
( JIxLilll 34 jlaJUuiJI^ijJLi) 


1997/n/l7“13 JjL^I 

jajjjl aoUjj 

1 997^i OnuJ 13 CUmJI 
4 ^L>LugJI SjjjJI 

£JL> : 10 j00-9 j30 

ojlujJI oUJb IfjSJt jJjVI ujlxJI j JUi ^jJUjJI JUw <uJ5 — 

.SiUilb 4ii5Lll ^JUJI uLvkxIIj jl?VI ijjjSjj aJjjJI 4juL£ 

.uu jjljJI jj .,1 u (jui» jjju) jlhJI <uJ 5 — 

Vill 4 >>IH 4 -oi 5 — 

l|_^ ”~ 



4.5 JlIL> 6^ '■x**** : <uJL>JI l *jju \ — 

ij : JL-II — 

.5 jjfcull JLwVI oUi23j oL fe u d l dljju : J*> , 4ijj :10 ^30— 10j00 


Z3j ± Jl jt&gLo : 11 j30— 10j30 





:<LuL*ll S jjgJI 

.JiU I : <u J - > JI u -jM 3 
. 4jcU-> .1 : _-. ^--a U 

olliM 


: ^jliiJ! ^UjJL aiil Ju£ /j_^I»5^jJI : 15^30 15j00 

-JjbJIj oU*Jt -obJtwdl dji* j J ^ 1 oUliil J ofrly 

; rt—di? : 16 j00—15j30 

ixiUjUai iwUsll SjjjJIj oU^UIl ^ 


jMfi ^JJ I Joe : 16 j30-16j00 


pJktfdl ^aJI 

jL»U : 17 —16 j3G 

t 

1997 14 Ju>V! 


oUudl JjLy c»L«l» tj-ij 


L 3 JI 


^ jJb I : 4^bJt j 

: jj35jJ! : jj===^1 

; 4-jL>ljuaJl 5 jjftJj 


oljlaxtl J^U; : J^ 4 > , Up 4 j ^ : ,( b 00 9 J 00 

a 3 , Jl teSUo : 1 1 jOO-i OjOO 

: jJl> & jjZJt : 1 1^30-1 1 j00 

AjjjjJI obJiWl 

5_«u Is£\m : 12 j30— 12j00 
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logaJI 

jjlll oMul OjLjj ; 18j00— 3j00 
1997 15 0-u5Vl 

• : : — : : - — ; 7 -r — ?. n 

J— ^ai 0JL-frU>l 

* 

cjl- jJLL frl —A I 5 :5 n ill 


; ^,>UgJl 5 jjgjl 

\j&yAsi\ <>d 4 jv) *.3 jjuJI ol 4jl : Jjp» ,Up 43_i j : 10 iOO— 9 iQO 

5jj *3 / 

(j-4 

cJiyi CjJ iJjuJi /SiL^l - 

o ,yi ftegUg : HjOO-IOjOO 

:jj|— *> ^ ju»>J1 jup / : 11 j30— 11 ^00 
^JLtuall 4 -jju ^jjlUI JVl i»3 jJuJI 

: j»j — *JI jJ cr 3uJUI j-ip /j^OSjJI : I2j00-ll j30 

4_ajj^L>JI oU^uKDl jj 4uSiUj ^>aII 

k-*l* Zi3 Iju> : 12 j30— 12 j00 

j^UI 5 yuJl 

oju>Jl>JI OjjJI jjJI ^ ^jUlJ ^juu : 18j00— 15j00 
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1997 j+MJm) 16 c-LjMjJI 


ouu ij$\ ^Vpi' JL5 ; ^ J, 


tjjliill qUJL M jup /jySj}\ : UM i 
c* jwp /j^25jJI i j j jjjj 

: 4jl>LujJI SyuJl 

# 4jiiuwtJl oUJLI SjfSl 4 ^>JLu>D J Syj ; J »> jjjj : 10 j00-9j00 

^>vj /j^jSjJI ; jIjlpI 

JjjjJI £alL* ; lljOO— IO jOO 
:oM_ >1jl11 

;0-4ib frLjI /SjjtfjJI : Ilj30 — IOjOO 
2, l j<",l l jjp ijjjjJI o LvJK^ JJ i— flj- uv tJI ^LlII *2 j 

; ^1 IjL, o*_>! JLW IjyS jj! : 12 jOO-1 1 j30 

i*l)l $*2 uA>Im> J* 

jLolc j-gJUa : 12 j30— 12 jOO 
; 4juL»II jjgjgjl 

,4JLuA>J — Q 04jU : 18j00— 15j00 

.^UJI 

.uJlWI cJ 5jLL.Vl i jj* l yk^l j>»SJI : 

1997 17 frliwj^l 

2 <* LoJI ^ t ., i i t> JI 
^LL>J| jjjliJI - 10 j30 — IOjOO 
J i^I I^UK - —10 j30 



ij pkri o f l Jfluiilil ^Lk^oll j i 

(*) / j^j^jJI 


— u o^ L ».J I tJ-J> J-*— jSuj <zj I j LaJ I j JjjJl iix>w* 
i— tfLLJl ci—^UaJl c 4. cL-jjLwi^l 

. ojUjJIj 

j L*-* fj^k! fljjJJ JLfJ JLAS jJUJl Li 

oLL uk iJIj l$_i>JU#j < j >. 111 , 0.11 oLvIjjJ! JU»vj 

^3-wUJl ^Lui; Jl >ot_» dUjj ciwUyUil 

ofely jl>J| ^4 o£uj 3 j^Isju oljjij 

J m *1j cj L->.li ^x i | ^_b oLJajc# 

J^-u J_13- ^j—Lc J_*JI jj J L_k)l |j_» jj 

® oj—Z*’ l— ^J^L> j^ii j i_> ^xJJ I l-i I ^IU ^ .11 

.1^ j«l*j L^JLfjl^ l^i>JL*4j koL>JLtuail 

u — ft «^>L * »flll l #j_A JLuOLwI Cj-t i_uA^lj 

<**1^1 j^Uil cSj^JLJl i*JU, 

•C«jL 1I J£ j CuOUpJkIII 

JjL>Lw UjjJ! oj-a JMJb. ( j_uj jlk'J/l ^ J 

Lllb ^Hl iijjjJl jLsj^l JJLj jsaI ^|jj| 

.oU Hi . aU dJ^ij £» IjJ uu &i Im u£ iL/ljjj LJL> 


‘LJUU.I 

1— U . U J 1 »J tl > jLiJ 

jJ^Ul >*lil oLSil l^^L, L^_lJU>o 
oJjJI j jJUJl Ia jl^Jjj JLu^I oLuaj 
0 -* 4— #j£> Lw ^Uu iiJJlj oUiil <x*a\ (jij L> 1 > 
o-* l 5 ^)I cJjL^jlj .oUjLuj oUjl> 

y& oL- > slk^lj JLsu^U iiaJUlII iwljjJl oift J^L> 
oLiJ L^JLSL* j LuyJl iAUl £*3 

^J-Sl (j a- A Lfej j . n . -v <jLdj ^JUJl oIjLa>-j 

.^JIaJI j c^L^L*!! 
jJly JL*-* j !AjL* Ij^j Lllb LJL J 

jj-tuj L^JjLijj ^LLJlj cjLbjLJI jjl^j 

A — ^ CjLuIjjJLII A^^iySj 
JjL— #yi (j_-o (o«ujU^fi) ijybjLJi JLu^i oisLi 

oLij fei i olji ..lit JMJv CJ j^Jp 

cuU^JaII J jLuj jijlJ oljLu oUL j£j£ olLij 
(J — ^r^(l — j K . ^ ^j oi>ju£>Li c « 
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j iJjjiJl ax^j 

.-..I ! ^ gj £» 0>L>iia-oH 

. 5 — ijjjll ^jaUIIj <ji>L>Jia-ixll jLtij-1 J 

iiA-JI 4 _L>jII ^Uu Jx>— j 

»Us3*il iJU x<* Ij-tfJ <-"=^ 

.LJtyi ,>-ljJli Jp^b 

> /i< 4_>^_>wail oL»_ji*il_J cyL>Jii*<aII ^LilSl 

.Ji-A*jJlj J" 

CflSIiTj 4 iwa I JU*VI oU 23 .3 

j 5 j ^-5 o^p-^i ^b^* ° 3 * w 

JSLj^Jl Ljj 1 > ojj-p *J' — — e V’ ^ ,iX ^ 

J_*J| ^lj (^1 J^'j U»t«S 5 ^l 

^ «l_£j oL.^ 0^3 ^L 5 M*Jlj 

i pi_*ji J 5 j ^uoSi ioj 
b+^jj 3 J^; ^ pL- 2 p~j »3pr' ^ 

:l^u <>JI ^ •*■*■*> 

(Multimedia) ojjwjM JwLjjJI . 1.3 

t (»j_ 2JI j-« a 1 — 

^1 oL,y*ll ji oLUl cMyU pj-^b 

^3^ ^1 W*) W 3 * ^ JJU "- 

; 0 Lp^l <>v Jj o*^W 5jU IS* J* 

.( f Wi ji jr-^W ^ JW^‘ ^ 131 

■ .. .J ^JI *-*>3)3^ (»JJu £* 3 UL> L.I 

_^i ;Lpij jp^Ji «r- J ^b 

i •■<!■. LfILlii |_y^ cjUwJI 

ijj-yuUW — "jlW ^ 1 — • lH^ 


oUIKtfdl ^yx 0 * ^ 6 * “ 2 

4_ ixxJjil 4_>yJJi OjUJa,^IU (jUi^u 0^^ 

; ol^JLLu^Jlb 

*LuS^I J- 1 ^ s? jL * ~ 
hj> 3 tiu-M *-*& rb* 

^_p jJaJl (>Jv oLdvill J-fily J-S (M — i 

. I / V 

^SJI L.^iUl ojlil ^Ijji Ji3>5,f ^S! - 

: : I.C ij ol^jij Oil— jkull 0J.ftl3j yvLji 

Lj_>ljj5U &r** ^ }t ** i iP’^ 1 

j3 ^ o-* >-S^I 

cbus -,i oi_jji f-5 ^L-i 3 - L> *— ^ <jbjb 

.L^Jajui* pJ ^1 oUJix-oil 

Sj >j I f ’■« cliIj — >3 ox-£ 6 — » ^LfeiJI 0y&H3 

ijjj .1 ^ijbt xJuj ox> 3 ‘uj^b j ^ 1 
SicLiJl JiJ^ij JljuO—'Jl Sj-^J 6 ^> 

^ c 1-iLji j»Juj .(J - 1 ^ 1 0^33 

U ^UkIWI lxe.\J 0 — o-i> WJ^ J b ^ l ^ Uajail 
; JJljJl J^ljll <> ol^jbl tSy— 

p_ ,> SL 4_U LfJ (^5-11 oUdtutfll o* - 

,ol>JLbugJLl B jl^Ls 

li'iUajl O-jjiil viUJk-all <J*jl3 O 3 ^^ 1 
.aLia'llli 51 jo If) 6 'jjb Jj 2 -^ 

SJjL^J j** t5>* tf's' ^ 

Xip j5 o»L» 3L« J! J^l 
J^_> l^-i l -&*y (/>' oiU^Uil JA>3j o-j J 
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i-iUill (>L^»o.i Ji UaiwOULi 

L-olyl i—Jlxuj Ia>. OjuS JsilwjJl SjA*XL| oljjLJL 

jj-c <>wu jj lji> ijjuS pl>c»i cj|j iJLj 

. LLj 

-IcLaJ JiL/JJ ^IjjJ jX& JJX j,J IjJ 
£j ( JLJ 4- i ...j, u -UJkJJI d;|j^3_>J| j»U^i ^yL-JU 

, m > j 1— i>L> j * « r> i ^ ■i..^u3 (100 %j 0%) (>i_» 

JL_UI ^ — -Iflj 3__>JUil 

• J ^i 1 * ^ — 1 J (olj ^'T* 1 

3 \ o* JS3 c& 3 (WAV,AVI,BMP,GPJ,GIF) 

tSj^oJl (jic t Cjljjl>Jl sift 

Mpeg ; J iwuS Sbl Sj*i>Jl ^ ,> LUj LJ£ jj 

Jj • jJLji; t 5jj_oJl ojjjk ,jli ^Ajj 

jlL>J>.i 1, j W o j yjaljSl Oj^lj i jUj^ll lift 

jSjj -L.I — ,yi ojj — ajJL I oLkxilj liU^LJl (jj 5 j 
600 j_j_o L*Uoi yjijo O' o-^h ■ilfc L#Jw 
J-£H ti-wj-cJl d>l jtv Jl (jj_9y 4-e>l>Jl^ cjjLUj^ 

: Jifl 

.j,3^1JI (S'jjjt ocj^ill CD-ROM ^Ijs] - 
.CD-AUDIO I ji'i I “ 

U jiAl DVD wijJ! ^Jjuill ^lyi “ 

4-J] OlLjp yj 

OLjJUU fiLwJftl IJ4&J jjjj 
KZJ 13 JUju-^Ij 

0-* 4_LU ^Uu5 Oj-^ c 5 — >JUII iaiLi 

J-^ LfJl^u—lj cJa5t — »jj| ojjljOII 


jj^-LJl j-jjkJj 3jjL j duu»U ^yill 4 (Multimedia) 
; *-Zjr°-> <-**-*~* J5Lwj JL-3 -jU Sja* 1 | Z^LjLJI 
j»l ; L^xj <j-uL£| c^ljh w . l l LLui ( JS ^UjJ (j5L«j 

j»L- ki ^1 J) l — j>l (4_S^>uu jl <JuL5) 5 j^-m3 


4 _>JUjj JIaaJLwI l juSLoj oLuSjJl ojla J Ad ij 

J — ^ jjLuall iljUjiuw dj J j |> 

J^ll cjjLjkJI J ij bj> 

.(Interactivite) V ^L>J| ^ ^^JUaJIj 
j 1 — : ^- > y I — -L-'l j — L*lll) (jj— iJl J — tu ( j_5J 

JLwCL^l ,j-# J->J <15 lJmi (4j>JIaI| <£> 4 0ljLiJk>Jf 


jJ IjJ o?L> j-y> If!# SjUi^Ij Jiuyi oja 

A— fi liJ I Ct ^ — .J I I £ JaaX— rii I C-Jj . ,> L>J | 


I < aa5u l I I <^L>J j <pu£il I oU^fLlIj 


OJjlj cjL- 4 jJa 4 Ujl>I Ij] ; JLHI J-j t * -.■ I »a 

ur^ ( vide0 cli P) f4^ u-^ JU> ^ 
1^ 0.l3 .(NTSC, SECAM, PAL) L JSba 

4-juLJ! J 30 ji 25 j I 24 ^jJbu-Aj ^klll 

ojj3-L-9 ^j| ^jJui . I j Kja n„>» 

"J j SLv " 340 x 680 iSjuj JjLi 

1 ^Jfl " c J m&J j-feL_b L4 ^ L_JOjAJ 1 ^ JLLxU sill J *y, *y 

hy* j o* Uj#3pI Ij] ."ojL 

JLa^J L^aj cujbliw 12 ^ UJLi 

10 0>>J JtSJl (C>oJl oli JliJLj i-jJLllJ 

*ol*LLSLu 120 
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j515jJI 6 * <ry>^-»! 05-^' 0 ^ 

jl 4 ->Ju, o- JUu^b dJjj .Ojlkil Documents 

* 

1 ,...“ Liens Hypertexes ij~aj jy kjjy y* <£j** 

9 (^Ij^ll t3j-*) Hyperliens 
J t .- .■“ LJu* . Navigation 

: l$Ju ^Sjj i-oL> 0*1# 

:< *. ^ o Explorer "j^y b — *S1" yg / ! -*» “ 

.Microsoft o 

"y^i" 6 -* TANGO" yjL "u^j- * - ' **** 

."AL1S 

sc x . ^ , Netscape "^K ...w" o?j . «4 ••*« " 

"•^ISLuJ" 

• * ++ 

. n y*-o" <Sj-i Cm jW- 1 *-' O’#' 1 -’-* " 

* M 

^ "jjULj" (J -4 <L>wU CA^ul 

"95 jjxJyj" <-$* J! uj-> ^O** 1 

j,Uaj J-~ J-* WINDOWS" U^l 

• «JiS*-A3 

(Jjij j> (bt 6-4 "jLji— «'' yjj ju— n Lol 

Netscape Communicator J- 4 *j ( _ y — }j* 0 ^*" 
ijilL J— IjiJb £.--0 ^ ^ jsy. US 

JI 5-iU^b y-i^LI jJ-uy o-r^J ** 6 ^' 

HTML jSUj 04lj_9 OjjL5 >'■>* J* 

cbi i , .<^ i (Hyper Text Markup Language) 

.iu^LoJ <Jjkl *— iSLfcj 

jJ| 4_AlH if-itj tHTML <-*J ooJxj U*i Ui 


^Jl oUjbOl f-»i 6* (« WWW » Web 

JJ_P SjUj Lu5U> iujjJl 9JJ> yjj *£+* 

( y L J|j c^JIaJI y£ toLkdllj cuLybll .illbi 6 * y*jS 

£h» 6 1 — ^1 <-U^ ui <>£** U J-S ;J ic 

. ; l-^ .j ^LelkiJt J-* oLtjLuj oLU 

yj c JUL^I oi-o 5jL0 p-jjj .^Le-yojl\j 6 i J UJ,! 

» •. „ jjsxJ pjjj (Sites Web ) £*~aJl ^Lk^. 

yiUJl j^-il 6 >r* <±~>\y 

j Sj (URL : Universal Ressource Locator ) 

^ ^l—va.nll (j • 6-» u^-^" *Uk>J 

. ; l-,^ (J _Ic o^l>u (Pages Web) ^-Jl oUb 
jJji 6 * ji ji o" (_fU coUji*ll 

ft 

, 6 Uj y* Jl <^>y> j' 
4 _ujaJ1 4_*JJ J-» : 6 ^' 03 J-U 11 '-J'j.H 1 

|tjL>ol — Jl 9la 6 * V - ^ -’ 

.Ij ti-f> 6 — * Ujj^JL cyU>i-J *Ut;i 

liJJl yli JJj j ^pi - 1 <** <> 

M j '. . . 4 .',;• II aj-A iwj 6-^-P 

V Oj jaJ I d-> Lkul I 

04 I 3 J 56 - (JWI j!J ‘f**i :v l >^ 1 

j_^>J ILxiLyAll j>JajJlj jiyk » j li> <^^-4 

J i -" Ml oLjjSj 0-4 yi-rfS J S . t i » 

JJj JjJl> ^ JL>JI Ik* j 

oLL >4 yij* ^ J^OI f5 I- 4 S .JafcMil ^Uu 

6^1 cAh) '^y^'P J ^ 

JLSjl * 11 ; iojjSy xjyt^x (jl c>* U'^Uul 
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jl v .till 4 1 n wl ~**j Oj 1 o jl*Jl i JjLijUj 

Ojlj ill jjlxll — j ^ — -o 4_^>l>- 4. 5 .u-£ 

H_— suj .(Autoroutes de L’ information) c^U^UJJ 
4 jUjL>u 4..^L>ou jx£ LuUjLw jJxr 

jtr-^3 4_m^£>J| £ <4_x3 LaJJ t t4_^Ll>* S il c 4_> jL^uS^I 
(j! UulSLoj j .dUj c^jUll i 4_u I 

: 4j*j jl Jl l=jLju> c J-LoJ 

: ( E - mail) 1VI -I 

Cj_L— >j 4— ®Jl>- Jjl ^jJL J-JjjJ I jx Skj 


c=J »Jl> j»_* I ^ «> j 4^uuJSJ 1 ^L«l 


4-b— jJUJl J^ljlJlj J^l^jJl <>Sum 4jj.h I^a3 

J5j .Jjjuj? (>6Jbj 0^3 j Jil j ilJjj w->j-*>L>Jl 

Lujjjil| UljJu £ wLUu ^Jj^jiSLIJl JljjjJI 4-jjJkI J. AJ*j U*UJ 
.^UJI 4Jl^lt oLiw 0^4 

JjLxJj 4 A 9 LUJ DJjfc JU^jLwI LoS 

(jjflwl -,Jl (J—4 4 £ j_$_>_4 cL^OlCI (VxJ CjU^JlaIIj tlj^l 

C(_5j- 3-I 4 ^ U— .jJLftJi jLLsi ^u> jjlP 4^ jljJJ 

■ ijS — i 5Jjj Jl — 5U J I II J^jCL*-aj 

L^_j 4_^5 L> cdLIUj ci>r> o.> J.5ww cj l o^JL^JL I 

J — >y t Jlj^jJI .5215 4X j <U 

j—SjS> w-^j wL>J I j > C Jl oJ^b 4 .«/>L> ^ aUj 

jl Microsoft Email Jjl *1 oij ^jjiJj 1$ L# 

.Netscape Inbox 

World Wide) CJ IUJI Oj-dJuJ) -o 

:(Web 

World Wide" ) ^jiUJt <Ojj6uL*J I ^u) 



^ 4 ! Jj 1 1 j 4 jjlojLUl ol — ajkJdl 5J^ — Jj 

^j^tu (j (jj— >1 4 j > ■ £>_#j C <j— * <Ui>L>J I 

4 )^f I £_4 ^jL>all 1 ^_U3 ^l^j tuL^jiixl# 

JjXL-«aII jfcX* oljUi>lj oUl>lj 4jju*rl 4iu^ljj 

. «—> j^*/ L>J I j 


t jrfAJ 

4 jJJ£ oLJru.^ 

B 




MULTIMEDIA 5 ja*HI JwUyi 

■ 

t ^ 


jjJu 3 iuj-ii 

jy> 


I i 

I I 


SjJuuil iulwjjl Cj U j£-s . 1 J^- A » 

(Internet) "cuj ^juI" JLauVI Ai-ti *2 t 3 
4_i5jj l_J5 ( INTERNET) 
jl INTER communication ; L^a q.>.a 0 .15 
Jl — jlj_l J i^j^k. net WORK 

O M fel 4_ J ; l — ttjaXo j I j l u^ jjuoaj c 4__JUl 

^jjuJlj 4j-o-a*^l 0 J_> Jui ^jlluj ^jil OJluo 4_i_>oji jju*»lj 

. O^Lfljj 4_> jl .n ■> jLj| j 

CjUjUrl Ji-j 4-L**ij ^j-+> 1 <c£jui Jl*j 

4-jiL^ J-£? \y> 4-5uui ijtjU^ ^^4 ; jJUJl jjlP 

. TCP/IP w M>-j« iil JjaLuc^ n.i>lj>JI qa 
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jj .» -J l o.L*yMl JSLaj £j~aII 
J_f j gj j jljjjLi.1 ^yA OUUjJJ*lll 4. 1 i ii . * i » t *0 I 
^ }IL) isL.il o*jj L>jlt L>yo3-j o.Ljkll sis 
iCj__w J 0 J— >oi l diL.'i^lj yJj-ill 

.(Modem) iSLJl ^ JsulyJl jL$->Jl 
..*1 JL/j| I iWm 'll . .. a * *>*jl I ^ a L^) 

I '.. i^j>oil L»j-x>j J_) — O (J-Li ^yi* t oUk»J 
■ I I '*■*1 1 ^ .L Ijubj il jf ..» . ' tji-^JI p->^>dl 

.CD-ROM <>>lj5i o>L5lI 
(CD-ROM) y*l jll .3.3 
4_JI LLaj L p*i <> CD-ROM y jMi 
oLaS oy> LL. Lf l jj tv-._j-.bdl 
JUui jbd<3 toiLjkll <> *a> 'jO* 

i_ yu» > 0 J.XaJw ojLLj ^yU Ojiy* 4_yl_#_jU-» 

JUuVI Jilwj £* ol>ikoll Ji)<S .4 

.<jljJL>J) 

^lll J^UjUil <-u5il olj^LiJl 5 jjL*»j jJ->1 o-* 

j-LuIj Jl — 0 I j Ojy o - v . t . ^ i 

J-Ijjj Jjb^w ;(CL>L*JJ5U^I siL- aj£) ^LjiajJl Jyj 

ft 

£_*|jjj JjJuJl 0 j— A oLu; vj — u£ll 
.UjSj Jj-» ^yjJl *i»JL>Jl JLsjUl CjLuSj £» bjUjj 
.5jJ*jiUwL»yi g> .1.4 
£*lyjJl |k£J) Jljki j jtALu yi l£h L ^»i <> 
JaJUjJl SjJyuII oUa23JI Jlb*jl _ja tiLLjkll (^Jlj 
j oLiJi y* *-^ *0*111 cj ' jvJJ3 ^ 1 j 


Pages et sites ouj ^'il o>lk».ij o bLo L^j j_jL 
UUI (V^JJ y5u (J (3.2) M yL’! vjj - Web 
J*LjJJ oiLl OyLi ^yU 6j9ji> *HS 131 Ly*)' 

(News) oljL>jLdl — £ 

ft 

y_jSj .ouuyj'il iSbi vi>Ljb j^al <> yyt*-. 
(Forums de Discussion ) ^SUllI o>L»ijl« t#J!>U>- 

olfjA^ 0-c BjLaa ^yf-j .iiliflv. oU_J-5_JA Jj^ 

^ . r. jj Quljju^l I 4 *>j . S ^y l.ov’i ... i y— A ^ 

to.Lu.jHkH toL^byJl) L Uy. r v-^—l^l 
jLiSl JjLjl. dJJjj (...i-d.ljjJl t‘LAJl tvCykll 

,i£ju5jl yJLp tlj^llj 

ol iUI J — ij !l s->— ^ _J 

(FTP: File Transfert Protocol ) 

ouu jj_J*il iiLi <— L j» — a>l <> 

^ U Jj-jx>JI L l5 o j I j~h ~»ljji t oiLojJ>- 

LfA^j ^1 ji oajyi'lll Lf>L» ^1 j113_jJI,j 
(^J j.d<..Jil BjLil y-»j 0 .L— 3 II jl o»bj--JI cA*j 
ji 3 -Ll>Jl LyLjLlI g.lyjJl ^J->i y^yLvJUj 

.jl^i^ll a~oi ie-_j»o_jil 

oaiyji'il iSLi o* t L Jt>b- <> tk>!iili 
jl^l o-L. .UyS*3 ^ ^ Ujifc 
J^LJlj o.lLhJI JdiL JI3 y-» oLLH yiJL! ji 
ji LJuli) Oj^—a t L oaLLII 0 j_A oili «■!>-' 

.bj-e ji ( i£y>a» 

o,ljji_5 oj^jil (A) ^ ^ 



121 




£4 ^U UwU l cJLj-dx5j Jsu j (J&AJ I jj cJj5 

?OuJ 4^1.* 

(j— • J— j ^ c Jlj J I Ija <j-£ i—j I ^>JJ 

^ « * ft ii*->oU 4 JLa^juoIi LuUjJUii jiuyi (JMJ 
c^lj Search Engine JJUj l^iy 

JJ J^-^y Ij l!ju>oJ| ^JLc jctLiJ 5_Jt£ oUlfuJ 

. pyKii ouy^ii 
* j>L*#yt ojjk j^i 

t Magellan, Excite, Altavista, Infoseek, Yahool 
Search" I " ^1 d^ll f lfeJ 

/Text Finder jjJyli wuu*£T "Expert 

4 u»L> oL_>JLtfJ oUaJK* 4 , ,y i jj s j L*S 

J-*Lwj J La I p U /I 1 jj oL#yUll cJJjl>i_4 lIjCkjJ U 
Java cjojj^w tiL> y VBScript: J i^L>- 

.Script 

OJl*JE OjjaJ I il l J i_ jl> qJ t 4 -ua5 J 

: LfJu oLtiL*j! ^ 

oULuJl J^fciyb JLaxJ^ll 4ju& pljiklwl " 
5j— iLu >■!>— >-aM £y$ £>i*5 ^yJl ODBC 

♦ 4a1a>^ j L&jUj jaw 

. 1 .. glj5 OjljJ p * (j— 4 JL>.XftJLj ^oLJjJ ! J— *£LU “ 
.(Dbase SQL,Dracle, : ) Mi* oULJl 

J) - ^d l J-^lj Sjjovjll to I ^yUil Jajj ” 

Oj-aJI ; Jj^xll t JjIjokII J_jU L*j-yy 

6—* 6 ^3 ^yuJ! Client-Server 4_ vffi j Uute l - 


ja-oU j! i^ . n fjj U 5JL> j Uuiuj j! c pJ>L*ll 
pLi £-1x5-# jl jl tuU ljj~0 ^IjjJ l 4j J5 Jl 

li-ft jj .p-f-AJl C5”^ *^1— ji J^-CW 

Qj j /?» u— wl^>Jl pij 4JI JJ OjLj^I k_JL>o tjlb'jll 
J-S* y5li jjL 5I oJ^_ ojuk pLfj ticj-Jl 

oM*L**JJ traitement on-line Sj^LJl 3_>JLJ| 
streaming video oUJU* p£>ollj 

.Sjjjull JaJlwjJl oUajJLu 
( jijuJl OjIjJ 4,l,>Ai^>l oKi.j y*j ^C4J 

» J-4 I — i liftj C ljJ>* <JDUd oUy^JJ Jil_y I 

Itf iKa p — i-tfJ pJ IjJ 4 £>L>j Servers ol *jl>Jl 

Ojj_L dJjJj .oLJaajJU jj-jiUl j-ijull J-*LcJJ 
ol — • jCkII Jl ^Uu Peripheriques oli>L 
.SMP OjJ^lalll QJJlaaII 4l>JUII£ i*JL>Jl 0 OJb 
iZJULJ JJUVI <i£j& £4 ,2,4 
pJL-e j 4 Sj^_i OLujlJ'ill iSuu-i ^_Lu 

j jiLft pj-55 (j — o l$Jlc li c<i>jl>ji u>yy£iii 

. JUoj'id (jljLU 

vj— *JI 6 i owJyLJ^l — > J_juj 

i5 jT * m> » c>^>5 — <-yUyuii oLa^jiij 

; Lf—I i^)L> pk5j g>\jj j^y^J JM-> t> iilll 
iL-u^JL i oL >Juo cLiJJ <jJSu>1 ll ^ ^_u^>i 
£,L£JI j»a L*5 c L^_vi *±*_> Jlj 

.Mi* 4-x«u^ill : (5^-^! soUJj 

<iu>aJI 0 Jj-Jj J oL>vIKail wljJw JUajLwI 

,cuiy«VI ^ 
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£>—4 fjjL-P /(^jU,>J})j 

. CujaJ I LjlaJdl jJ*lj-> 

|ju> p-f4 uj3h^ CLWOjJJ^I ^JOAJ : J^'il i— 

toLftl>w*il!j t IK.j^NI ojjljCLII oLJsudlj oUjJUjJJ 


J< »*i ^ al l LfJM>- (j—t (j-S b-j ^jJI 4-L$ — -Jl iLjjUlj 
o L ojIaII o—* |k>c>JI Ij> ijj <L15JI SjIjuw^I 
(jrt. Ill Jl>jj jiJu JtoJbj t4_JLa^l 4JLill 4 JLmjuoI 
4-1 AS* j* p 333 c4_UjaJI !±jl>oJI SIjI j 4 _lLo' v J| 4-*JJ b 
<+> I oLuSo jUjuuib dll jj luIaUI Ji bj I 


4_>Jbc*j oL>JLLutfJll Syj^j 4_*pt>J I ^JauJ Ij 4—0^1 

QJ) ^ llftj ( * , < C OJ^Jl>J ^ I t ioojodl) 4 -jaojlUI Ulll 
. Ouj ^oo^l £4 UjL>JLL h a 1I JyjJ luj Jji 
(5 >j— >1 CjLa) JI p^bu— ^ni^tl <±>jj £>£laJ Ij &Aj 


iJ j_u Js_jji .oLiJJJ lLl> j 4^jLjUoJ.I ^JbJuu OJjaJIj 
I f (jj £*"* J\ Jjj) OLUjjL-b^b Cl>L>JLI a^ J L l 

dJjo £ (L_olLp 4_3 jja 1I c£o_>uJl oljjl j If— >Ujjj 


<g ^Lu JiJ I 4— ill I J. AaX^mAaJJ iuUJl i-Jj->J I 

.^L 

Ifj JS^JI (jllll Lo^JI UJJI tlkftl J>i «>j 


LiS L 4 LU buLill JoL/jJl olft jk£J ^J-C J-aaJI £y* 
j Li3-lftj .4 -j_wJ^aJI ji 4^jjjl,> >!>U 4ju*JJb <jL5Jl j* 
^IjoJl J_£jkjj t-ojjjJl J_*aJI jwft IaJs Jb^flJl IjJk 
BIjL-dl j»oJ Lj.J *.>j i-uj^Jl 1*1! B jhuuJ I 

L_uL5u»b ^Jl (jljL-Jl IJlJ* j bjj* ^aS 3 oUUI 

L-ftUJbLj p5 wo jaII (ja ^bb 4 -UjaJI 4-iJJb SJLoj JbojJ 

4 m It 1 1 | jjLL>J b j 4 x ubjill 4-AUb L.ii > jZl> UjUju^l 


J tlj — t 4— bjOwaJl oL-tjiftil j*o\ x£ y-P t±ju><jJi 

-aij ^_>j^L> j jl Client wy jwbvj I 

.Server iS-jJJb J-oju y>\ 

^bkAll si! jj u j |xlu jtuj 4->v# jJ (>x>£ Uji b I 

Informix obLJl oplj5 JL*aIw! ^5L^i 

(jb Jl>jJI lift j jSjJI jJ^jj ; Oracle "J5ljji w jl 

^-4 JjLaIJI 1^ ^*->^ll lftjlj«p[ j M u ^ J yu\ ,f 

DjIjJ Q-4 ^j-SLfcJ oLL>Jb J-Jjiauj JUjj 4.04 jaJ I 4-aLII 

.Arabic Text : J Sji*il obLuJl 

IfJbAiwI ^1 l>Aaj Jjjb L-Jj 

. Co b Jr> n l I CIjljjjoj^I (j-u ioJjU 

Jjl jO-JUJ ^jJl (j"H“ j^bjo) "JAVA lib>" 4_*J “ 

Ju glS Unicode jjfLujo jIoa-i Ja C uoj o^«^o <Ai 

(j I J 0.1 1 lift j J-aaJ Ij CobboJl 

,4-UjjJl 4 jLUI (j LtfuL> 

i 5j H "Front Page" w ^t — j ^ - 

t=oL>b«^ J^jjlu ^-«ljO J^fti (j-» ^OJAOj COl3j«»J^1oj 

. OuJ joJ ^ I 

Jjl ^jl_jL*_> ij' ll 4j£jJoJ OujJob "” 

t <-UjaJI bUJb CoLkLo £flbw» 

<aJJ I CoL ugj ^ -> J-f-»j j-fi 

4 ill I ^y \ — 15 cLfJJLsij Lf!U> j^j-£j 4_wjjdl 

o — » lj— ^ (c5>a — l^i/ 

1* « Jj 4^\ All C1>1 >JL o {j* Ja>J ^yjJl dobUj^'l 

^ U jjL>-> L5 Jo > "HTML" 4 aJ 

( ci> j — — o*) u->*'- 5 J J-J- 14 
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1 HTML 4^-sJ 4 k ■■* I^j t 3 3-. 1 — •' 

— ■ j-d oLojLJI u-tf l*t tk» 

tut — j4 e (j-j jL (J—P ^—jlo jLjju»JI£ 

cJ — ij — Uj (_5j — >1 Jl e^L>JL=Jij 

.L^JlS^i 

j (3D) *£dl — ill j — *JI jt$— fej LJj jl IjJ I »l 

0-* £> 5l*j 4 ngl JU*jL*I uukO ; Ul>L^Euj 

L ^Aj 4ji*j]lj 4-ulill jUj^II JljJl>oj jlf-kl 

.Realite virtuelle ^Siyb 

?I3I £flj)l j* U3 

oL*jJLJl *Lju 3^J 4^Juj_>- 4iw^S' 4 L>jXj £>5Jj 

I^Ju Espaces virtuels l^J>\jl3\ jJly: jxt 

5jL)j tw$J5L> (J— d 0 J J >V4 CjLuAjJ IajU 

3jLj Lf3lSj olkxo jl oLjiuu 

j> X> Cxu^i — 4-SuL-i j p feu!) Oj_ft 4 >-o jJ j 

VRLM: Virtual Reality ^o— 4_*J Lb_wl^ 

jL-Sl <4 — *J J* wLmUj .Modelling Languge 
dJu-Jb L«l .J— (TCP/IP) <j_g 4 _u2jj 

OoL-> ■ ■*» JUju— m#| <Lu^>| pJljxll 

•.«* > 4p^>Li- 4_iiL^J 5jLi liL^L 

.Live 3D 

L — >■ 4— #j5lll 4-^12 1 1 [ »jL-ft JajCLwJ ^ jJ c Ij] 

JjSh oyUJIj OjLa>JIj L^jUJl UlU* 

C £■ — JjL-ijLO j 1 $ JU> j CJLUjJ_}^l <£jl^ £ 

• 4 b-f l oUlaA4j (jt jdl lilt® £>ij 4-^>L>. 


.dU3 JJ 4 j^oJL>o , )I| 

j u 5 j^Jjj J oui jU'ifl JUajLm»I 

,oL > J KA ll 

>ZjL>JLfcwaII dJjJu qLu5!j j c>*^J lx>l jl5l ^jl5 

jJ P <±J >oJl p JU tjj I OLU^l3^ll 4^1 -T. 

(j— a wLL jLLI j li£ Ijl Ll .iijujJI <zj\j>1*0 

OL U ^JL-J*j| 4*^1 .t J W/I C CL>L>JLtutxl! *AJ^JU 

jt jJUJI ^LSj (Sj — >1 *ilj) »j> JLtfCDU 

jj*-! (jl£-o j lyry sm Serveur ^ol>o JL=J^I 

,\ ntj C 4_»jJLLxll CjLjIaII c-Utldlj v±j->aJl 4 j1oj^ ^LxSJl 

.imp 4 juLl*j UujLtu jj 

4iuuAll JUujujI (j—SL^ 4 -jjv L> 

fJi — (Jl jJuC Sj^JV^II wTjU^JUil &Xi iu jJL) 

^J-Lw r JI Sj^Jjj wlljj 

jJLw jJ^bu pJU LaJjJ (. £}Ui-\*i >J[ I ^>JJ dlLo^JjJll J jLjJJ 

J >- ^- Ju ^jL> J^Li >1— >*j4 cjL>JLLuxJLI 

j J-S3I SjUlw'il pjijj .4-ujjJl tuLolSJI 

j-Jj . tajj J-JL>- 4— 5j^Jl OJuJ* j 13-fJj .(jlj-JI lift 
ck>L_> Forum de discussion ^LXJJ Lf JlU 
jlj ) ^l lj 4^iiLlll dMi. ^ pjO ^jdl ^UflualL 

( J\ JS* Joj CjL^-J ^^^11 lift 

.0^3*1 Jl 

Jj L mI Jj^xJI JLajLmaI (j— S l«-j 

J5U^II yib jl JL/jU JLUjj ^JWL iiLall 

lifj 4iUill 

(Virtual Reality) ^5)^1 
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4>U*4it 


.iiJ ji 4->U5 UJ-JL-/I £}* 
jv_txjJ I j — 3— jjJ J-V <J^3 

: ^11* Lu^Jl <*UW 

.LJ^I ” 

. u&yA>i I 

ji L-Cj^UI iS -l* 

j_5 <■ |j5b*j .oUwkjJl a 4 dUj ji* Ji 

j l^Jjcvj *—aj * Jl Li ii«l (S y ■ * * 0-* <3 

.o>Jl t^Uill t>jj L$-> (jj4_^il 

f->l>> 

J t< \ll ((^.OjuJIj irfli-eJt ‘^ ll1 t -*J s 

.1997 nSJy ^jik-oil 
^ :; u- 3 D Studio Max -4 

Ji<— jjJtfjJI ‘CtrO* 1 “tr"^ " 5 

.1983 i jjDI ^ jy* jj^b 

.^IjJI JJjJI i jliMl ~6 

. 1997 jxtiy tByte c^Ull “7 


i—j-olyil jJl ^jc jj jk> j jii* 

JjLiu j L*-L*j 

,<i)j->JI JLxi^l JjLwjj L> ^** : - lJ * 

L$JU*l-4 (.j-^ 

: XjJ>\ jji^l jJl^jdl 

Vistapro, 3D Studio , Softimage, Virtual 
Reality Studio. 

<UJL> .5 

^L-eJUl u'-M 4 J cPU 31 f*J 

^1 ijdJ Lf*CjJ J-sljlU 

LJu« 5— IjJ 5 — AJJ1 5— b-> Ji U->1? X?> £■*.* 

* 

i Ac j&>| L»_j Ujj>^ ^LL>hj l^L»I>jj 


.Jjj (Vj 1 ^ 4 Jj 5 ^ (V 1 -^ 1 vo" 311 j*y l31 * 6 ' 1 

.1994 •Lu^aJI 3jU£JI 

.-■ I : U.l l J_clj3 J51£L— lj ji-iJS) i-pUjk. oljji -2 

:( ^Jl_UI 4 j-c 1 1 3 — ‘IjjJI tXr^* 

ol^-il oljk! <■ cj-^o^I cSj'^’j •>#* 

.1995/1996 iJ5L* 3U-Sl 

jjjUU 4_^tyi i^jyik i-,UJi oU^ui S.& ~ 3 
toijtjijMi iSL-ij 4ixtjj 


Jt\ mJattcli JiLjJ 


-j 

^La 1 >^I jiJlaIJIj jLaj^U IjJlaa £)J& vil) JlS 

^JLt ,3. aw Ljl^ 4 j Lfc^Ul^l Jj-ill jj h" o! 
(jj . 1 g 3j-j— >-o cL>L»jJLftil (j-* ^j-^Lxo 

4 — Jt ll>d l 4 jjjaJI CjI ftlVtll^ l t j— bjJ ! jLkii 

c 5 jJI OJl -XAJj Al^yxt j 0 ^wa 3 JaLu> £-J>J JJ 4 j>L>_» 

oltLJSJJl 5—315 c>j — > j j -«» V > u-j^p 

JUiSj .ojLjviyi 5_*Alil ji j >ljJl ^ki)l j jjLxlIj 

SjiUJl JLjJLj jjJ I (jpu-dl 

. ^Lduj^ll 5il£J 
j»UaJj A 5jujJ cLu ju>J ! JkUx>uLl| <*_uJL J (j] 

5jbJl jjLailj voL>LuL>^! oUjJUil 

(j— oj c k-jjJLbil t u3 IjLfe'i I Jlj Ju>oj c <Lj^L>J Ij 

jjl — I — el c 4 >U1I CZ->LJL5 l*^I I p -uSjj p jJsuu ^_5 

j — 51 jh> 1 I & 3 J Jl_*jloJ 4_^?1>J Ij 4—eLJl cuLo put!! 

j — 5ljilj A iil>l \ , ,>,<Jl j d>LepL*llj (J_xjpJ I 

cl > Ln..r> j>wJ ! 4 ^JjL>J.I c o> U-W j^l I j 4jjA5li^Jl 

jLi>L jipu C loL/ljjJl^ 

1 ^ ejh . t . u 4 — a1a> JI I 4 T jj^L'-llj A^UUI jlpllj Cj Lo p_*i I 
A—>jl?JL II obpuJll p|jl>Ouii>U Lpol^oj 


Jr>J* 

Jjj ( J-LC' J l ^b jUj £>tj J-*£ J5 <jl ^ijj^il <>* 
j ^JxAj'il 3il5 ^JLc 3 ojL*pL*il ^ 

(jli ^L^l lift ^^JLej c <j ^LJI OjUil 

Lift j^yej 5 - 3^1 jlftJjlj} j»JUL* (j -0 ^Ll *jJ> oL»jJl* 1 I 

^JlP ;oLejLccJJ 5 >wMj LiLwj 4mL> 

A 3 IS c^L>L> (ja uSlaj c ^-epLl !j j.kiSJ I <j-upLLU 

Qjl.nl^l d>Lj^jil iil5 ^isuuj 4^UuL>^ll ^JljAll 

tdjLcj^jil (j—t LftjACj 4 jy pJ I j 4-xeJjJ Ij 4-jiU3Jlj 

c LopUlj o>UI 4-uJuJI Ux> j il5j (jj 5 j^5j 

^ ^ Ml ^ ^ 

4- jpb jJ I CjL_0pUil dJpuJ 4 t ujL^I jfcilcjJlj ol^k>Jl 

Jypj (>wb !5uuSJ Ij dyjJl olft ^jJsuLrfjj tLwjjJlj 

^ Lb Lai) I j ^JULJIj ^jalx>ii ji iiijii oUpjJI 


.Ojlbll O^fb^eJlj 

j»Lbjj < 5_>...tJ ^^ujjjJl OJL^Jl (jl JyJl ^Jauuuj 
(j— L> ^Jubyi .nil CL»LejJUil 

C 4__9 J-vLlj jLLfljl ^^LmU J jj— « C j>jL-£jL0 J U-U e 


-^wJ 1 “ (*) 
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*. .1 oljjj j 3 >* OJ»o-si 

j £3_u*il P> J ' *^3 JLjJwJI lift j i k 2 5 "^ 

0L.3UII *Su-i J£-ij «-*}» uU JL^ 

ILjjijAJl * Jai Sl 0-» JJ-* <> ‘-‘J' 1 " “k-j 2 ^ Hp 2 ^ 1 
otf *i^ ,ij 5 > o-i ji "ij 

i ^, ^k .ilU 4 «L«J 1 buj*Jl ol o lV ill {Jy-*-» ^ c dUj 

Jj-.^ull u — »3^ c 5 jJ' 6^* (iy-^ 1 ^ j' 

, ki»by*dJ ^yjyaJl 3' 

jx . !«« Lc M3 -ASl JadxU ijjlill ol> 4 ^JI j 

|,| '=<■" ... I ^JLc ^1 obhxJ.1 o-'-’l? 

J <>ibi lsjJI cN* j JAP 1 o' J* 5 

<j> k> j^_Ju o' 'T*-*i "^y-^y" *-* •■“ 3 

Mil •■«> ^jLi iu»L>JI CL>UJia-aII 

JjLu j ^1 i*-<L<Sl oj^yi y>j nJ^' 

oiiOL. <5jJI J5LAJI glyph S^l U .objWl 
L,ij .oL j ** pi o-»-» *' 0*** *-*>* 

i_Pjj Kj-y^> cr y-i Character Set^ijUJ I op 
Xj.yt^yj, yj> Font-kiJl p oJ_> J 4( -P»“Sl 0- 
o j_-ft JJ .JL^I^II ^'j l> *f» 3 * 

Character vJjL>sJI p . * ■ “» S-jJjII 

. Encoding 

oh JcUsJi o^-> o' p 1 -* *-*y. rx- 511 

jya Jl ,Jjl»JI lijip ^b^Pl? 

# j a JpUbJl >- S !•>> . ' > j . 5 _-ibiJI P* jrt h» 


.ILsUkII ob^inil eiiliuuij ilyj Ppb 

^3 jL>oJ a; ^ -Uli j»jij b o-b-i P3 
c^bipil ^bji-Jl 4_slS ^j-Uj cjL-pJl P»b 
oSju 'i I lift 03-P .opb 

. ■ jlUl i ^yi.iilb ^Lh-> 3 I a£j-j jj 

y£\j> j OiLUJI o* ^ 

(ji Jl -^.11 lij) j o ii„ n r»Vi llj oL»yxilj 
S_j>aJI 4^*ilIlixJ=J>- J JIjuJI (^j3-4 oiA> 'ry^: 

04 ydkj oli j3>^l c_bl^Jl o-J ‘4*3^ *3 
jjjJI I1 j» ‘bio'b jiic (jte I yj&i o' Jb>j3 

l> jll «c i bJMc-j (3—jj^jJtj S' ji^_il 

.^Sl JuSb 

-rUdlj iJjJett jL^i! J 03-^i ^-^3 

o-LjjLJ'j J^ 3^l >%• b'" Liil 

JJbuJI iSjUillj f L«-Sl ,> UjiP b 6->l3 lH' 
^b^l-Jl JL±Uk« ^ ckU^UII Jy# J 

l^ ly y} ^L_.3bll o'W ^ 0* y S3 

jUsiSl o- jjjaJI j ^^'3 vj 1 ^ 1 f^Sl ^ (d 
.^lll j ij^OJl -bk> f-j ^f^ 11 ‘ i,U -i ll J 

. ,U‘.~ 3 JsL-tkaO I-J— o®- 2 ^' ' J_ ^ 1— ^^3 

jjji b lit ***3*Jl3 ^C3bll olij- Ji-bj3 

5_,Sl j3-bj j <UU3 j~oLm6 l<i5U=3 o-j^" b' bf 5 
5j_ki ^UJb 21133 ^^-^'3 iijbA>Jl3 (iyo^b J 12 ^ 1 

. JbjvJl 13 a j iilW VjW^' 

l ^l_ 4 3UII oli^i op ^3^' tS3 5 -* il ir^J 
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f3~**3 * c^Ulf j L^jLjjpiOj j j JUtuj 

J^>^i I Lm I Ij 4-U L*»jJ I J rfi-yy* j Lyu p 

J^-Aj>uJI — y 4^}— Jl <4 J i>o L* J I OjLjkJI cjL>jJ j 
i> — J Jl i-JUj . Latin- I 3 c "ASCII 

^£— <^3jl > ■• 4 — >y £>— • <ui JLSI 

J 3-* ji5i 

3jj_ill p>x >^ ..»J 1 j-i^j *61 cLuj* " ^51*.?" uijl>v» 
^t-^JJl j 3 jj3nJ — -J l £_uj> jJ ^JLe 

cijj-jJl cijJl jJLJI j OjS£il 

jyS+tyj (jl— ^ pjdl jJIaJI *oUJ j AiJllll 

>4 (J 4 ^fjLJ Clj 16 y cJjjJ>Jl JjLfcJ 

4>SLm -uli £*ylll lift J «3iy 7 ot-Ai " ^~A" 
jJ-^l 65000 (j4 ji£t 6 1 cJjUkaJI 

*-*3+** j j-*l^u ^yJl Li^ 128 Jl 6 —* 

<> jooSJl ^>JI lift j*ijj " cijl>^ 

a* 1 - o_ji£il jJUJl cnUJ j ojj^kII jjlc ^li 

j^AA-CU (jli Lft cijliK4 J-X£ 0lj4 

^ ^ o-L-Jl oju* *j 3 5 »yj w 

J5— ij lJjLkJI JjSuJjpj" iljj-Jl i *. j j 1 1 - ^ r~ 


.JjSImJI j i^LjJ t-ijj-> Jl o-L>JJ LoO c jl^> 
*-ij L jv 4 ol ^ jl>J Luli t JJjJj 

* * t n * 

£-♦ tJaii o~/L>^) iLuyJl uj jj->J I ( jJLc (m 5j "% 7 
J>- *^l <>J .jLuP^ll 6"V 4x-yUJlj Ojjj^ll cijjJ>Jl 
JyS-xiyj <jl ^^ft Ljj LftjSjJ i_jL>|jJ| * * ^ ll 
^^—ft jL«II lift <aJ?jj .il£> cr^j jUft4 <>* 
t-ijL_>J| 4 — 6-4-3 t$_*3l^jj i-ij^>J| 


|WjJl 4 oUj l$JJ 4 jJfc-Tj j»Ux# £yXJ \js£ li!>U>| 

:3JLJI ^>llj| jwjJI U** j djiljj ; rendering 

^jjUUI ‘LtajJj t L^Ju-uj <UJl cJljjVJj 4 JlLSull pUaS 
C C-»l JUI 4 ^>JIa4 CjL}JV 4 t ^>3 j-jJl CjLx>j jJJ 

.oIjlJI j ^Ij3»)(lj Jl^j^l cuLJU £j 
Ia j cJjL>sdl oL>jJ 
^ ijly^Ul UllJl oUJJl j 

oLlLI oL^^Jl j ti jj-5 JSLJu iil 

^ |fcj jj 4 — >1 i c-3 jLkJI oIa iijUJl 

oU5ll>^fl Lu^aJ iLLi 6>5U OjLvJI cjL>^ 

4jL> u j c ^Llj Latin^IcaS^LftvJ I ^Jl5 , t ju 
l j J * - y .* La# 4— lUI j Sjj^jII jy&)\ ^4 Uu 
jjLX ^JjUv# i> J5 3 II 44 J<Li^ 
4-^>y 6 -* Jjjj>oJI <d ac 6 ji (Jj>-i ^u>U 
JLtu^/l j—Lc Jilaj J-iij J?^Ll>J| JJ ^JjLxJI 

*4*0^1 — I ^Ll* ^ftj IS088596 ^Ll# jl 
i-^Jl 3j^*}\ Jj ^Jj^^kJI jx — iJ ilUJI ol» ^5 
J^L3* ^Jj^kII oliKi; ^U| JiLiJi jj 6jJ 

siLllIj T 4_wLlll ^_lc < lnq t " JlJlC p Jl 4 j1a£ 

^ *1 5 — ajUII cJjL^kJI Lj>y j JJuil uij^^l 
f— yi *L^i JU> Ji*; ^ ISO 88596 

2 _aa>J ^UJ> ^JLc 

.i-uyJI L-ijl>dl 

1988 ^Lc J-ojJI loll Lftjjij J5UJI ol* J_>J 
f ^ (j-JLl OjL>d I oL>jlJ a \ jj.> jLyu> 

C9JL-JJL> eijL>s4 5jia-*4 (j-ftJ 
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(ji 1 ^ S * i pjjl (Jja^ijJI pli> (ji f'jbj L^-Sljjl 

^_J-£ 4_fcjLU^Ul «^L*JJ!) 41 lwjJ 1 J1>UJJ! pK* ft 

^ 9 JjL»ill 4 Wm 1 $ \a !>L-Jj o» ^! (pj- fc *JI >j 

^ Le j_SUl 4«SjJ* 4 jllauL? Lo j OJ-5,«ll ci»LaJJI 

o LuSil 1 Ij t l c (jMixJJi jLu3-lj 1 4-iLUl 
Lifcj . 4— >*• jjJI SjJu.S J d>!j— ijil> 4 aU1LI 4aSL^J I 
iTjI rtj 4 w Ijjl p|j>i-~/! J{ 4->l>Jl j 
oJbw JlxC JSUdl dift J-#Ui!l <j-» a tl 

.Sj 1*-» c^UJ 

t3jJ JUkJI oJjJI j oift Ji# 

Uli" Ji# ol5/Jl C* JJ* 

" iUj" j 

'SjSLuj/' j lj_>-c lift 

oi <j — & j— #^i t^Aiiui 4-^>j o* ^! 

(j^Jby 3— aL*J Uj^UI ixjlwSl 4 _ujJ I j3y "jjSlj/' 
oLj J^l ji— by *i\ 0—0^1 lS — Le l— #j c^L^iil 
o ji ft p— j 4 J-o^y pjJj ^yJl 4-#j>Ul 

0-# I \jjJS J+— i j-»i j-^j -L$— *•* J-»L>cUlj cijL>Jl 
p — j 4- ,jU «> pjij 4-L5U Jj-iii! pLtJ J*>- 

.31# IS " j j&y_" 

oy^J "j^Syj/' jU« {S f ^^3 U* J^W Ji'** 
cJjU>nJJ ^L>Si ^UJI jUJI 4J^>J Oil- ii. 
^1 ISO 10646 4-wl jja> jUaI IJji iki- l^>jj 
ILoUJl 3i>JJlj jbol jx> ii)-x> iySUsl <j\ 

Oj1» £#j <jJ-£ oua# ISO 10646 jUaII Ul>j*j 

o-jJ Ujj> "jjSSj/' jLy w OO^ 1 


jLlILj .1 $ ju Sj^ — >^ll jl Jjl*ll I \% j #" 

w-ju>o jjjl ( j-» JlS^il j o^IaII 0 ^ 

llUiA tlji aJfc Jl — * 4lUi# JS 1 # S L^a# J-pLulll 

,L^A 4 J^UlU Sjjj u> i*JjbK# 3->jJ jlSuu^ 3 j>»L> 
i_9jl_>-0 4—>y «-ljJL>! p— ij 4_JI 111 j JI I 

4— jUjaII 5j — AA4 oUJ c_9j^-> 

<4jJ>g .^II JjIaxJI plO o# bl oJj (L^JU 5jl>I^ Lpl 
p ■■ , ~*j 4 — xLjy jT JS — iy pj-J & 0^ 4 ■ # j ^ pj— Ji 

oi dLJi »u> rendering 

eijL^jJl 3JLwj j j->*4 Uj-ii US 

r ' 0 .U lUDj . ‘Uiflj jl 4-uS-i (j-oJj 

5JLU jl > T pjij l^ijL>u 3->jJ o— ^ yy ^ 3Jl>JI 

JtS-SI j jLyifr^l Od— 0* Jl® 

j — ijil iS jj> ji .UJSjl j jm ji p ^ijj->Jl 

jjjl-u IjrfjlJ 2 JJ J l)ji> . 4-SliJl 

.L^JSLS lyJw J^jJ UjMJl c^U^il 

pLtu p^Au pj^Aj ly-ii j— ft "j^S-yj/' 4 -Uaj U JSj 
j ^-Aj code elements. 5jU-S ^Lic JI lyliSH 

j ojL^JJj 4 iJJ I J Ul jJkjLwI cijj->Jt ji-^i ojL «JI 

j /-.‘ill | i^at j*5 J y>- ( w 3^Ai> S jl I 3JL> J 4ili jLaaJ^I 
bLiU-l 0ji>-SJ I j~Al£ ^JlJjjCu " JjSSjj” pjAj ^AxJ I 
oju-ft JLJUj ,pjL>i — jJLl aJI J— At* Jl ( jAa 

Jjj .Sy^i JSJ 16 (>wA>i pjU SjkiJl 
^ 5 jlJuJ code point oyj-S 3-JaU p^Spll ol» JS 

Ijjj—^j frlj_yl U U 

cS^i 4XU> <SSj t 3^*Jlj 
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Jl " Jy Sixty" v_Sjl — >u ^jlJ ! Lb® 50 

*■111 Lift oy- SL» (jl jjUJl ija 4JI Ujj . b Ljbu 
4— >I^J LjlU LLi LjL>L I (J>XJ J-»15 JjLL 

4_J j >^j 51 Ojjuolt Ojij.* 1 1 J li j_> Lu'ijjv.JI Jl> I 

iJLij jL^JpU Uj ^yj <11$ ojl^juLI o^JLwJI j J^Uu 


l^_ AJj^J j»-Ju 4 _L|Jlj Ljj^> pljb 


f y* 3 


i t ll> 


. b j_u-oo j)OJ 5l ^jJ I Ljj^>J I (j£ Lp Uju**j 

oUJ LbJL Jl ojl^j (j*uJ £*®jJI Of -if 

i_i .iM t 4*1)1 J »•** *2l tjLwj'Jl sjl^j . I 

oi " o-=" ^ ts jJt cu5yi j *S\ dUj ji 

*Ax isi J L^JK» \j> Jjw .tu qJL*j 4— U a «l lib 

i Jj5ll : ( 3 j-*La 0^1 JJ jS}3 ^ L*bl J-blo 

Jl iibj ; If >a«>j 4_jjjoJl Ljb>L I j»— / jJ i-J I 
Jl b .r*l tjL-uJl J] (jj-«jJ I qj oLbll JjLj C^ljJi 
a-+4-a 1 1 o^ljjii'il "lib" ill (jl (>• oUJaj>»5l L dUj 


i^LbJ I ^A4..> jo4J (jl 5b " iJjyjSW pUauJ 

j_xtuLJ 5l JjbJI IL (jl (JJL> j CplfcuJl j jgjblbl 


95 jjju-jl » y 4 ml^xI} 5 — jlJ>\ jii5f I "bb" ijT f jJs 

(J Jl£ ojjU LLbi i>U5 ilbill oL& (j jUjJj 
J cJ-^Al I <LJL> (jl 5lj 1 1 ^ •* JyobCJIj ijLbJi <_>3 j-C 


Jl LUj /jl 


SJbiJI pj5Ul cl* 3^J| k-ji. jUiU ^IDI {J L^ 4_ojb>] 


cjL^-ojj^j ^w#I^ (jj-£J iiL®j "Lib" 4 JUJ <_oL» LJ I 
1 4 fljIVul 0 j-SIjJJ ^ >■>» <jJUju jtJri.V* J5.*; |> yu liL> 
.^LfeuJl fr Jau OjLjj Jl 

c^ 1 51 JIKL.l.^JLc ^oj o5Lel L« J-Jj 


|jjk ^—4 c-i a£lUj ISO 10646 (j4 <~dL>J I i^3jL>-J ! 

^JLc J yLxjy {j* Ao J->J I ^jJaJ I Jj lx w Jl;Jl>JI jlxwl! 

oJluxII cjLxJJ 600 Lfl* jl>jl> ijj>- 4600 

1000 jLS*i <JLi] * CJK i_jj^£j|j 4_^LLJIj 

.(j j>\ oUU Ju*x> 
<LajjjJI ^aLx? "lib- " 
jLoaj (j— • 5— >%* 4— iJ Jjl Lib 

J cjJLS (jlj .Lfl ^U'il c^LUjJI "jjSLxj y 

J— O ^yJI (5 jb'il olil'ill jl bjj->j| p-fj ^ J-#Uju 

C 4J^b (j — § J— sjC tiill J jjLtjJ I ^LEu oUJjj***4 ^>4 

"Lib" 4 jL oySil £*I^Jl ^ c^Uj 

4 jyiull ...bJl ^—4 J-lLlll JJ 4->bj Jlj-J ^1 

"lib" JLlILj .<j$jbl Ojba ol>jJ ^IjbjL^b 

ClaSSeS LI ^>—4 4__t ^-* jjm 

Jl _J <>-4 O jUaJI Ljj^Jl d>ljAJ i (j-4 J-JjL>Jl 

^Ll>0 ^jJI "Lib" ^—#1^ 

"jj Ljjj w iJaLu jjju ^4 J-iLJLI 

0 jl I^JckJLm (jaj c"jjJSLj^" Jl oULJl 0 jiA 
ojL JJ j— > I Bj — 4 LLJ! p_i c 4— LJl 

•J^I oa^Ji 

^jjJl Jj-jyj (jU L' - o J>yjj 

1 » > (jl — a'l./i ll ^)l . t_jjl_>jJI d>l jit „« i 

o_t ojLjj; j_aj t Java.io.Byte to charconverter 

5ji— Ml i_jju_>Jl J—jj^nIu ^j_aj (_j^-JI jU Bj^U 

«J IaIIj JJ ? — 1> 

SjlcI 3 j_*j Java.io.char to Byte converter 
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lsL> £*\ji oy-**± 

( j— ftj cj^ixLlJ w 3 _ ojj> JET *Lw j 

j kj_L>JI JSL-iu J— >d> 4 -->jJla« oyj-st u— ^ 0j4^ 
j_»^ix> (j^£o3j . JjuU iLLUl j-»L*yi 

Jw > Jj^ll $ £>xj — jL-»I dJjjjjJ 

JlSL-ii JA-^j CSR JH-ii 

p-S (jj-jJ!) cJjjjkJI Jl£^i Jjj>wjjCSR py^j CS 
£jl_Jj| JLUI ( jAJ_jj ,-kw. j Jl 0 jXi£ < A^.x A j l jJ r» , * ■> ** » 
SjUi^b CSP fjJb^PfRJU^IL^Ijj^ 
JliLii jJL> SjUIj PIRo-o ^ULuJl 

.O^XJlS 

^j_Ej Jj— UJI oja £^Wj 

jUi jt-&\ Jlj-Jl 6l ^! ,L3L>J J^LSJI 
JjJL>J ) £--**> (j-^ I^L-# iy Ll® 

5j-5Ij l5 — U \jjoS Ijja 1$Aa Ulj3 ^1 
|^tL> IjA ^ J3j ,«-lj^l 4Aj*v £>4 Jkkj 

jU — A <^UL>AI L^-xS icll-i? j 

pj * jx^LjlIU 4— *SJ 4j>JUII oy jtojl 

ji tiJUJl 3xS^u LjAy ^ <yJ* 

^Ja i-JjjK4 ci>Loy*4 <^1* LfloA j Jaxaj (jxll iLL> 
oULa j (>£j dlJjJ J->JI u! *3 ^jj 3 5>>l 
pjw ^a.x>q l j "t<y Cy^-^3 W ^L>" I*J j oJUIl 
" .OjuLjJI 3 jAxAJ I 4a>j 3J pj^Ul Cx9^J! J-xlfl-> 

cjj15 Ua (>j .iJLil OJA oa d^L* UjUL>j 
jix>\ Jal I) lil> 4jj ^J^j 3^* 

cj 1 j_aS| ojL-fe £-~°3 <^ 5 j — ! Ij c( c5 -^Ul jjaJI 


j I i^J-SS (jjSuL^t 4—jjjjJl 4-aJJlj UL> 

(j! " t j_^>" iSjJi jjLoj JjaJ .i-j-jjAJl 

J^L»oU ojMJl ciUutfSl ^U 3 I j>A Ul> l-H->y 

^ 0 -^ y~ ** h O *^ 1 £* 

"libv" ^4 J^UjJJ c 5 j ->1 d>L5jni ^lll jy«>Jl 

+ SjlSjJI cuUJJLj 


Lfji o— ® *^*-^5 ^Ll! ^jU / jbi <jii 


oL—wHj p! jJv! — -#Ij J j > n > JL> ouLi 


",p ,u .r 1 ^ ^Iaj ^yjJl j c”oxxxj>JIj w 
4 uIjlj 4 il“*\l lj p_< f /->~i 1 1 4 -xjUU t il OJA 

Oljjlll Jl <3LA>j ioIUJl £-9 JjUxU ol>J^fl 

, SqW JjLfrll JLSui^l j r w £-0 JjUxU 


£*\jxJ\ jp^j^kA 4 — ^->lj (j-o l«-j-> 4- U A. J I OJA 

oju-fe p 3 ^"* 3 JlKLiU jj^o3 4.4 j-> j tj2iv8. 2 DAPI 
4-AL 5_^UJI AWT ojljji" 4 -i^u jl>LuaI)I 


ijLJu^l (>4 p-^— 4 

o Li 3JL>JI oj-a jj "liU" 

i^ y* “> 1 c. [x^ 4 _uj 4»JI 4-JUJlS o j l JUI I oIaJJI 

. 4 ■ +A * pltuJl 

jy^i oi^s j ^>J=> ^yji Jy^Ji <>j 
4 f *^l lj ” pjjju*/ Oj/ iSj-i 0-® JEF 4 -m 3_» ^-oUl 

jJlJ 4-uSxJl OJA J-Afljj Ubv 4 a1> 

olAil! j 1>JS<LA\ Jp^kiKlI £>4 bl c>A q\ til> 
>1 \ \ j i * t_jji >u»ll > (j:l J jl 4 ...lLIaII 

jj ^iUu^i cii pl-xi^s — ^ i-j>UJI aj^ 

kll J-xA 3_u5lll olA .4xiUl 
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^ oLy*ii ji *jsuyi 

ji ,^-Lc ^yyi ~ b j3j~° o! 

^Ij — >^1 (^jj Jj^illl <ui I tiiUjLJl 

p J! ^jL; j 5 toUjJUJL ILLLSil 

j>— > (■<£}*} ji (jji’j ijy-** ,yLc *1^1 UjL>JI 

< k— , y ti — jj jutiyj oUj>ij 

4-iill jLiuj'il jlijJLjj .9J_iAC ^IoJU j 4 n j a ^L>J 
<-_i^»l J — LS-i'Vl 4 — ujjl}\ jLjily £,L» 4 4_»3JL>J'5ll 

f— ' KZx — tJ !'S3 ji—^ (»Uii»U OL-J io - jj (AACR) 

4. j .iJjftJ I L> oJUaI^I 

jj-jUII JJ L>UJ| 4oLl4^1a 1I JU*iwl (JLpLsj 

o»i js ps 4jj jj 

(J— ija3 -UiS fjMji £>4 ^ t 4 > I 4 JI 3 ; <J'i(l 4jsuj|^j 

4JJj L<— wJi: Jj 4^111 Jj^oJI ^ p J>0 jLtl^iJl 

48 J | 1 > 4 jL^jIj — >■ ^l\W| It L j 0 J >JJJ Mil *■ 

lijLii ■ M I J! 21b (j- >iLu 

jby!>U 

° — ^ £~*y jj-^->- lisLa 

^ i — JjjJl i — JljjuAJl i^Lc.j 
Ji ^jL3 c (lFLA)^r^llj 
i^JU ^i ; (ISBD) Jjj 

OJ -5 "^ 4 .1 . ^u JL ll — 1 j J — nj |X_J t(ISBD-M) 

^J-U lUl J-j*j i — I {J Aj C, (ISBD-S) 

" y u *— >*d(L>w*j BjjL 

(ISBD-NBM) oL^u 
(ISBD-Music) i^yi ^USLJij (ISBD-CM) 


(J— ^ 1*1* JJ t-JLi>l . A l M C v_JLu£U 1 ■ M 7 - 

ji-eaj-w L« JIT oULuJl e j— J jil <Jjji ^IfcJ jjjkj 

.liL> ilu j iuJOli 
°j-» ^jl-> oIjU— *>J iJL> jj 

lM^I ^ coyi- l^JU w LiL> w oU j Sjl^Si 
t_s jj J jjw'il ^La>Jl C^^JI jJUJJ LuujJL 

t 

Jlj^3l JJ |> pLufu Jj3-jJl uj^y ^ 1 Alk-iljj 
l5 1 J-mj liL> o^-h *-**j.> c 4 jILJ| 

j 'll— i ^UluJI iJJj j Lj 4 Jl)l> 

j L^>^x>j -u j jL*i—j <y 6 -Xl» l« jjiiJi iijj <y 

j UL .^L Li ^l tlSjJl i^LlSjj oLjAiil Jl_>u 
— u*»jjj OjJ-A^ J^W "lil>" (ji 

oLiJ J^LaIU Ojh-A* 1 jl>J ^lll OjjjJl 

^-^ly Jj ,<J->|jj |JLJ| ^;L> 

u—^ ^Lill J ♦■>»J I yli i-uyJL l^LSjjJajj 
c^L-i^jll J_»> |j d 2j"r^i cjLiLj oLajuLu 

6 —* 6 j-^i yi—*Jl (jL i I diy 

w LiL>" l 5 -aa ^u cjljj-oJ L^-ji ^ j 

^L .^1 5-iiJl olufc 1 ^-oi ( yL>a; ^yJl ^uJlj 

'*3—*$! " u* Cu*^ ^1 

.Alkill j jjU 200 

NORMES ET FORMATS^ ^pjf j ^ut! 

olj'il jllftj JjLjuJI JLSL^tj toULpy | jxJjO 
j-*3 iLJUj . jij-^y.* ui i oL^yi jlk * 1 j iwL,Vi 
(j — ^ ts^Lii BjL-sp^yi ii^yi O^L^wuJl 
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-,-‘< 3 «*i j J H t i I Oj j Ka 4 — a! a£ A>l 3 j 

*,*, » ,_ii a. t 'j j ■*■!! 8 j_» j_Sj4 J 4. MARC 
4_J| JjLJI JlfLil o — » Uikuj jjit I 

JM J ll JJljJ! >■ I I ~JJ dUjj 4 ol — «£ll o 4 Jir& lS^J 


MARC-BNB, .^j^l I.L» j BjJlyll ^y>U 
j; ... (IFLA) ojLi>l j—jij (Intermarc Marcal) 

e j J J n< *. !„ c Unimarc 1977 

■ -. I ^U. 1 1 JjLuJ M< *. I f “i gj ^JJiSj 4 oL tk d) 
i_ul5 (>J ,oLi£JLI L-U Unimarc <> 3 X >3 
.bill ojjUJ J3 BjjJJJ LSy* - ! 'ilS-M yl* 

jL— lSll 03 -^ j&Jt-y .4— jJL - 013 4— alyy 
/l j |J £, 0 oi-fc cxju ^3 ( yJl 4_jjL«3i*II 

£.^33 4-Jjift <jlJ 40Jj4-*i» 4 r U . > a^. ~ 

I «.|3 4Jl^- 3« J iL . M i 5 j3-1jJ J j»“ 4_oL> 

1 1 a«i £» luJ'&u u' ^ 3 ^* 

loLfi J! L»Ijj >1 u_* JUsrtl 

UI 3 ci 3 i>^ 03 ^. O' ay*** < 1 >^" (i *3 -*^b 4 -4 - 1 

J.5 ( _ r ic cJj^cJi 03-^3 tU ^ — ^ 

I f ilfc ^jlu i-"j Lo 4 I 4 W I 3 J) . 4A<<pIj 4Aj^1w 4jlwi 

ijlfjj 4 Jxy 4ji>Ji ti3^ 43j*< J! ti^y 

IFLAcl^JK JJu- eJI Ilf — >3 .(4_^>JI 4 J 3 -JLJI 3 
4 JjUDJ JlfLsSl t>P J*> 3 *-‘ J J* , b 

4ljij»3 4(CCF) J^IjSi) J515JI ^ 

j_jx> J— i j^ 3 ku (^Ju Jyiy* £b) 4^- 
4 ( UNBIS)d jjuiil JlAll II* c> IStAkll >** 
,oj4>oil |mS| ol^jfj J5133 UkIUI o»t> 3*3 


,3^1 1)11*3 4(ISBD-A) 4^-uJl viUlj 

4_J^| C^LflJib 4 _^L> I J--O 

3 \ | S—S^SLU ol i5>>Jb J? c y — lo(MRP) 

.(CP) .^l>_ >i LuJl 

x-cI^aJI (jj CjS- ojLc ^ 

4 - 1 1 4 x 3 \ I 1— I |S— £jjuJ OJX^kJI 

dLb ^ J *^ 1 » 3 . I ^ J 1 ^ fcli I -'— 1 ^3<AAJ-*JJ 

(CBU).LJIU UiSI^" .ly>U^UII 

ojLju^jl! (> 6^ t5^J 

5jj^ * lit jitsyj ^-ui?yi 

l Lfll W ■■>! (J -4 I 4 jL J>Ij 

UAP- 3-^ J! J3--33JI UJ3, ilf_^ 

Jj3-jJI (Universal Availability of Publication) 

. 5 J3HII ^311 ^UJI 
J — I* j-;> j»LJ ”4— >jly 4_L 0 iu3 
(international Council of Scientific Unions) 
<3j)LII jl j^ 3 - j . l. | j. | )l < — «— 03J b; t>»L> ^1 j* J*) j ®j 3 ^ 

3_Aj 4 ft j .** * "3^ ••■3;! I" cxtU 451)1 4^1 4ja«tfl3J 

(j__»3 luil^kJl o!>U>w>jJl /j* 4 . *ij« « j-i*o 

3 j <■ ■ l j ; la j_ijU lL>w-J J_^3 4 JjLjjJl vi>L}£y 

4 , al ^ 4 1 * l^ll ' l ZJ If flj 

j 1 , 13 If Lc»y> I j *3 4 (j — *j LojJ j-Hl) 4— ; , ljl * > • ' 3 

( yLj| Ucjill ^)Loil3 Jjj^I j^ly 6^ 

4 __»up 3J 1 ^uiy3fW 1 <> ^3 f*3^ 

5 jl>I 3 31 >Ijl» 4 U j3 j j illi* 4<— >l5^ (> (J-*9 4)**) 
(,.~J| 4 j£y* JU*I oh o* 


133 




J-*\y <-&[ j* t UJJ± ji j \y>j 

,cjL>j^tSb 4— ot>Jl to^ b ,, ul | j JyL>Jl 

.LjjLa^fl 4-Jl^b pLuJb J*i^l| lift U US' 

4(3-»L-»^Jl >\ JiS ^*a>j Ojlc jioJjjJl 4 a h S | ^jiu 

JCSU“ j»l^jJ 4 ju<u J L £^jJ 4juj) I ^ - A » « I I J * *C 1 

<j\ L j . ,. '6 .o j i—Luj UkjLicb t (}Ub AS/Unisist 

c^ljJL jxfil .ijuJl ala j 

er-L^ 6l ^ ' *««j £j-» J-Sj <^>UkJI i>JUil ^1 

4_t3 J I iU «^»lj— 2j-* (J&—AJ j»jL>JUjJj 

< — «UsJl 4 jl m u J b (jbiJl y* LS ULb 

yp o5 ^Lc >|J3 JJ SjLtfl j jui5 . Jiliyi 
Oh^! 0^ 6j J t4«->JU!l I j 4— u?L> 5o5li L$J 
tJa— il^^>JI JJu .j-oUuJ| o j_^J J _j— a!# JjLb ilLlft 
(^3 l - X ^A j (jrJj t O L a> JI I j ;4aj»3jJl ^LlUjcIIj 
o>Ui>Mil Ji>- ^aj c Lfj ool>- JjL> j j^IjuJI OJuft 

J— t 1 j jk» j ^^iJl ^LajrfjJl SjliJlj t^_>.| J II JJLJ^) 

£■ -^‘* ti I— JLft »olj_-ijll ^ n yj .(MjU £_A-ljll 

.4Jb>wuJf 

J'j — £;l— kll olj—ijll J-Stij 

i4_>juii <i»3yi 4juo^ j tus (jjJi jjjjjjb 

J *' Ag Jj— as Sac ^jjsJL yjAlu i_ilj£J| ^ 

5 >JLit» Ak5Llllj i i_ob Sj_>j l$_Ju J_>|j 

°L«_jLuiJ A_o.yi cSjUI *LcjJI .cUjj yl'<ll 

O^i c5a*J| <> AUjA y^SLj JA y5J tSjj-aill 

(J o! J-5^l ^ J^mJI 


J-^j->J (J)£) iyj, ^ U^c iU^K-bJl 

t_JUJl j ^jjJl lift jjiaA-y # ^jJLJLb |Jjj 

l$j ) — * - ^ " > J j L*jjj l bjs^jjb J^JLajl* <— u 

JjoJl j-iil 1^-o. L^ j»L5j^ll (>♦ L^-b 

.iSLuiJl j aSjIZ* 5o>j J£J 

js4 *-> oli^u ^jis- 4 Ij^m i aI I (J^yL>J (jl 

l$-ji j>i 5 jl-jJl> 4jb>^jjJ| o i_ft J ft t^i^juJb 

5—* 4^4 y>> CjjLS^ ob c 1 4 jig iijL-/ <JU>Wrtb 

oj— ft (jl — 9 i 4 — iyjJl oL-eu ^jJl o!>b M >^ilJl 

L^_j iJLaill **» l l I ^ t^JjjwJl 0i,!u ^uU^bJI 

*(.^J| 0Jl>Jl> 4^jib jl 4-1 L> jj) 

c 4ix> — jjJ| 4 -_> ! jj J LjJU oljli'jfl oift 

OOaIa 03 ^ culiill JuP j-fJsu 

,4-^JUilj 4_x9ljil vobJb^J 4u.it lb >J | ^JlC 

O'i (, 4-Lx^ — w- ’l J I U5|j ^L^JJI jJljJl j+Iaj} 

^L_^yill XJLJ ^ ...^ n jJl ia-jljJl 4 jUuu 

c^bJip c index <— 3 1^ 4.jS.m jjJ I *ob jJkJ Ij 

4JljJI ol j-sijil (j ■ K .(...^Jj t 

1 ^5jL>jJ I U I 4— 3jx J ^4 4ia3yi ^JLc 

^Ij— »^l di-ft (>-» JjJ (jj cii_p-j t4_>u J^LaJl 

v^j I (jJ— 9 t 4_^ 4 L> 4 „_>J Lx4 t OAjlj^jl 

.jJjUJJ L^AjLLmj ibjK-^l I 45 L 4 jblil o-* <>S-4J 
4 I—* 4™> j|^b b 4 alw1 » 4 jlc > w u £> I c ^IjU c3 jAJl9 

tuiJjll J-x>j t^ljUl Jiu> ^ iSjl>6 oi 

p— i cIL^L>Jlj i$_jjjiJlj iLj^j^Vl 4 -jIIj c^jLJlj 
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,$4>*il6U*4it 


Q ». Ao LftJjiw ^ +J JJj £»J fJl ji Jb*^ 1 
cjJ— oil Zjtfjll ^Lc UJ *3 iil ^ly-jil 

,i_ilSJl cjLLjJI ( jLfi J_j-ojkJJ LfAc ^U>^l t iu S^j 
II Jj_i>JI J_5 L a Iac oL »^lxll «il — L* 

U_iJjil-J <jO>UJl JL>JI t(i»!>U>w^Jl l+ i t -OM 

m t 

A. Juu ljj-9 {jj-^J jij tiJLujJl j «-L>- L« 4-Jjj-u jl 
tJLJ^il ji c5jJww SL-l» ji ((3 jL« 


Ha jj .J^->^ jl JJl>o j*& £y£* ** ^ 
jLiSj c->.u 4 fllwlll j-»— jjL*-Ll j \ * jj . >j JjL>JI 


O • JL^-Ij J-S 0-4 i-tcyJl jLxl>lj 

5jj_ jJI m -JLa^ o! J— f tJLl^Sl 


£jJ> c&-> iJbbdl Jx^ti3 jjI J*-** 

l> jk iJugull ILu^SUJl w-ul^Jlj uiijl! £yj ^lLujJI 

(j-a J-ojku ^yJI c^Lwjilj Chiiljil 0£* 

. ijjj^-j.1 


£_*j c4_Luj)l £j_i £« Ot>Uj c (jlji*JI Ji> jkJ 

t( jiyU)l oic o£j c5 jJl Jj)4l ji obji-41 

*jSf ji i' ji j' <T* >J ■** ^ 

(jl^ie ji cj-juj* ji SjjJ JLjji (> Jii* yl^ie (> 

J ' -^~ .-' < 1 S OjjJ -J-J yljic jl l ii—fcLji* ^!vLj^ 

, jijjj j>-l (jljliy 

oU»jUll J6 j-»J c Owkil J-i* jxJ 

Ji> — cjL>j-ojj c>* ^ c}- 9 *^ !■•} ^*44 W *4*41 

jjJI cJlj6j.Ai.i4l ji <■ Adresse cjAil o'>>4l 
i_jjlll 3_t>l4l i> 456>)l £&} o* ^Ujl<u> c^k 
^jLJj t j-iLlJl jwlj t . jAlJl o^» J^Lij ^a > .’ 


c ^ 4-6AaJ y olju->j" l.g jo ni< 4— i . V ftj 
^jJI 4 1 ■ ii l .i n l I olj^illl { jis> 0 ^° 

o»%>ijil cJ-li- ^ oj colj^^ll JU-Cl t \ j u>.nT > 

j fc-ij ^L-iyi <>J ***^! 

clLul^io Jiitu Lfii "il c 6^ 

ji C AS-y^jyu 4_iUll c-ljj >*^ll J— !u) L-uAJj L-»jL 

toLjjjj jl t ^iS3 j5ju <^>L>Jl fesucilso^liM*Il 

4 j!A 5 (j6 «- j jj-jaxII Jj Ojj <!>- >a3 

wj—aj> cJLjJI5 

; L^JUiftS JjLi* 

i4>^l JjUlu L#JjlP 1jL >uJI <S y. . A \ — 

" uU u* 4-kj jJkS LaL> 4iuj \j* UiU- 

.c-jllS {>4 !A-oi ji c ijjjJ 6^ J* 

4.1. j,> .Ill LiJujCi jl^iyjll tiji-ill — 

ciail y> ^jlbl ji cjUS’ — aJUj>1 Ajux> OJjiw 4i-ujJ 

...^Jj ^jjl>l 5*1^ jl ji 

^jJI jO ^— * I — ^1 — »->Jl cSjj— JI — 

c t|jj>-| oj^ C» ^\jS J3U) JjUyt (>• a ^ 4 

®* * 

(^JJ jjJ-oJl * L *J j' 

2_I» 'i jjJA^I cSjl— il 0 ^ t JL=»JI 

, le jjjju 'i I » JuiP t i6Uuu L )l ‘W-oj “ilj 4 jJJ ♦jJfill 

^.jlbil ijioy^ 1 Si>jJI <> Ul6*j>«j-»l ,^JI 
V U5JI ^ j-jjii ^j J-*j ^ j_SjU) LfS>JL« 
^1 4_*jjjJi ^ J* jy> < -J u> ^ 

C=j|j iL^-jJl 03 ^ U* (_ 5 *At 5jLft J -(^# *4-4 4 j-» 
^ji-il ,> <i>“i il**- 5 * (^-*4' tiji-il 
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(jj C}±! <UL o J L^>IjuJ jjjij 

<. u ,*. J L j ollaj ^uil jyn,> j 

j '-*. w jU-j-wjil j» — j\ 4 ^L; — j^Ai 

Jj-& J! cJLAj jkj .^lill jw! Jjjwu 
(Sj—ii I*-* CJl^j t u5 j— Jj 4>L}5j (j-6 £j h 1 1 <aj jk> 
.£)[ <^Ly-® c5_jl>^Jl u Ju £-l^>l jl £*1 p 
j»-wl <J-c>—u y> o Jj**ll jjli lift 
cSj— <>J <£jj-b p-*! t^Iill J* j^UJl 

oUjjjkJ J^L»Jl «-LcjJJ ioSU^uJi tLl»lj*dL>Jl ^Jsl>J 
^-LjjL ^ I g j-gL*u o*i t^oS j»Ulftb <ajjjJI 

^iVL> (jiJl jl^_>Jl Ji» t JUjCLj')! I 

^UkUl oift ;^uyi J jl£J| (Jj^I^uJl { jLz 

JJ — ► L u- 1) U O L c fj-jjyj} I JJL> J 

iitj — iSlj iolj_iJl jj (Bobines) e^ljlj >J| 

i|»JiJl L^i^s — ^ ^j SjlIIj t ( cassetes) cjlkLJij 

j! ^UjiL> o?jaJI j| j»j^>Jlj ; jiIL Jjkllj 

t Oj_aJlj 4_*£^J ( pouce) 

jfcJUl ^j->Laj ^1)1 Ojllll jJUjJIj c oljjJl 

cij->i ^LjjL^ ^Uk^oUl iSy^ j c( Script) 
.4 Jxa>J! plill ^UJI JSLk JI* ojAu 

Jwl ^ jJI AmSjjS ^jUI J5Li^JI 
Ijj^» ll-uJl iS'^L-llI L-uSy Jiuiu 

.(668)j>-Jj jj—jl 4_JjjJi 2 j.^ijfit 

„ * 

Oyjl Cm |» o o l^>Lcv_^; ^ iic^wJ J5 

* *!>>! 


pwl ^51» jJ £>! £jUaJl t olilj t £jUl j-illl 

c5i — H Collation j_jjyJ I J_Z> j»J .OLSLy jjlill 

J-m t i-5-o jJJ i— » jU! c^Ll^SUJ Lc J ajL&j 

c (o ^,i„ i ci»ljuJL>%i jfcLfci! 

J3— °JIj ^jJ !j tCjL>l-jaJl JJLfiij C jlalLJL <5 aJ_jJI 

I ftJJLtj £->1^1 1 j tOJL>j (C,l Jj|j_>Jlj 

u-^ o^Li' Jl>“ j*j —^1 oliLAS JJUa J-ftj 
^ 1 J«0 Iw jj-cu 4XujJ| oils o! O^twJLJ I 

Lj ouju l ; e5 jJ) CjLfeuw^U) Ja-> jj (ISBD-M) 
SjjljJI ioLx>Jl! cuUJj ; 1^1 IaJ ji ii-jiy I ilb J«alj 
j ISBN Jjj i-u*upjJ| Jy>J| llJj Jj Lj .L^Ju-J> 

.ISSN 

4-fj^wJ) 4-t* . & »aJ ) JjIjjU jt^^LujJl 
c 'L->yi~A\ (j—# jiUjJl OJUb lJl&j uJjju 

1-4—13 i , Lu jj L> 4 — aJX u cdUjJLu ^jJi? o^jH 
jiLjyL jl L^_Jj3o JLollJl j^UuJL ji 
(L^ljjj) jl>. 5jj^? Jj iiL?j iiijll 

L>^ l3U>| lU jS OjA^oJl ^3ll U1 MjU j^oJJ AjujuJU 
jl (o jy~o) UjjA4 4-Luy I ui— »J 4— JjLftj (jjj Oja->J| 
4— 1 4— L « L5u ^ rj |»j jlj 

L2uj ^‘1^ t Jj^lj l^jj ^1 jJ^Jl 

c 

^1 C ji ^_ft !>Llo t 4_wjj>J| OJLjvjJI j— tx> 

* 

(_y* ft o . f>?t oL»y jjjJl jj~aJl ie 

?<i.l<L jjijl 

|j— C L» t_JL*JI ,j O I . U ..JJ m i_iljll (jl US 

Oj-aJI J l jjliyi |Jm 4 (3| tiu^>. jjuxU i>MiJU 
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. O Lp y*c> I 

4_$ j3 jAJ ^ O O (j-0 4J-t^--aJ (JS^ I.UJ 

j_>JJI 24 ijj jy=JI oL5 

:JWI 


,4 Ij^Miltl 4-fl^3j-® — 

JJJI- 
oULoJI — 

J^li ~ 

£v« (JxjJLw o&jS jl Ja-jj-i) aL^-« <-Uj jIp 

) j>_,& J <ia *.>1^1 o-a "i i^l^jL-uJI o!>L o w jJ I 


o j^a <j-* M-5 oLJjI ,ioj!>UI oU*Jl jl>^Ji 




Jl*- ..‘til J.*J ij) i-.t -jL-JI l L-JjJU 4-**SvU j V-k (j-*H-=uj J^-U 

4 JJ 0 

.(ii^>u 99999 jj Lfjy? Jhjw czj^u^vjlu £*-4 Jyj ^_i jl>v*5 JU*i->i u!) 


iLwwali 3 j-*j <-*515 fr- jy-L* >*, JUi-b — >^1 Cf) J! jAi 1 £-Kj 

5 

.1 .4 jwiJl j i U^U 


jap ’ 6Sp3CG (JL>) ^ 


:_.. : 1I jljj^LoJl Jjl-ll jyj <—*515 0- jy^l* Jl**i-t* ti^JI sjULI jUjjLoJl <5ji-U 

7 

.2.4 p-JJi J 


jop Ipa .(JU-) £ 

8 

.j»i>0U4 j*? 11* lJjaJI .(<Jl>*) £ 

9 

-L pU JS j y5jll cijU** JAfr ll» o**> .j-ijll J)k "2" 

10 

, ^^1 Ji»JJ <1***-*LI ^LkJI jj* lj<* o£H Ji^JI J^* J> "2" 

11 

5. ../.II, Jyil &ULuJI JJU- oj-ip ij-w jjJl <l»r-.*'»ll 6-^> .^I5yj 6^1 

16 J> 12 

"0" l/ *-il £*y y> lijJl <irt«^l c> 


,4^J >l*u JOP ftl* .(J^) £ 

19 Jl 17 

L*]^ J—* cl-ULu Jypo J,U* 4 fljJKi-l j*-i) .JJ^I J " J >" 4 

20 

9999 JJ 


.J*UI J ojj*v* £*y" 5 

21 

JjSl 0^ uh-^41 J -cW^ 1 J ^ «JW H 1 2 

22 

.oliji Ua^j ‘^jyi ->J^4 ‘>r JI 


jxfi I1a )l . (J^>) 

23 


T 
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( Length of datafield)) oL> LuJI JL> 

e3jL>^l — £ £>jx» OjUUw £>jl (Jj 

JJLkJI J^Uj dUj j U? c Ji>JI l*Ji*o 

cl»ULuJI (jlS Ijj <L^:JI j * j L> aJ (^53 

.4JLy>w*lJ| j JJL>JI y> 

s-JuJI *J^t 

(Starting character position) 

0±-t± (j* jju£ 

^1 — (jl j # iwl) 4 j l ^ju JL CL>L-jL&jJ| (j— p (Jj'il 

(j— * Jjl Jj^!| c3j^>vJI t5l 4 cjULuJJ 

.oULuJl 


( Segment identifier)) 1 jjl>* 

(cS “5 j 9—O^p ojLui^l ^_ju) ju^lj ui 
L^iilxl £>-* J— 4_Jb ^J-JukJI { jA^u 

( Occurrence identifier)) jo>* 

(l 5 ”1 j 9—0 (j-9 djLjI^I j>Ju) a>!j o 

*J — >■ (j*—iL> £> OJJuaII Cjljjj^JI jA 4J 

.j-ull (J-aAj Jp 4>J ^iJl 4 Jlc>wjL1| 

<p^l ^ Uti* JJJI j j^ljJI JijII 

: JtUI 


JJJI 


(J- 4 j j *** » JJL-t ( j— (^J-JL>0 Jj Jjb 

e3 j — >'-*J ^ $- " ■ « ■ » c li ^K4 J-i-^ 4jtJj! (J4 Jj»U» 

c->ULj JLv JJ Jl j J5 .JL> 

♦ 4...j.o- > - Jl n j . ^JLjj^wjoJ I <J 


>ji 

cjLJLjJI Ji>- J^L — 

*-JjJl OjJSNyfl — 

JJ-3KP — 




TAG^J 

^LJLJI Ji>- |^l jjl>o jLkp <> 

J CjULjJI JjL* <jl . JJjJI JJ^jJ ji?Uil 

L^Ju Jjuu 2.3 


j-wil 

Ji>J! J^5 

frJjJI c-9^>v9 

JJls 



C3jl><4 5 

t_9jl>o 5 


Jl>Ij 












138 




J_L> JJ-s-J (j-» 

^_c jj J_L> jjj>kaj Ul ioULjj ULjJLuj Lc^jiI* 

6-* J5->JI Jix .J*> jl j->T 

4_i-ol^« (j— « 1 5/ 1 I) t_pL> jjl><»* ^Lc 

Lc^xu (@ uj i I 1ft L^jJl jLiJi 646jjJj J^ji 

.j^l 

Ji>J I ^ 

( 646jJjI j 14/lcij^l)Ji^Klt J-oli 

.oLJlu JJL> J-5 q —4 t_ij^>-aJl (Ji utu 
1 ilii* jLj>-iyi £jUl Jl>Jl jJ c^ULuJI JjL>- 

■ JUJI 


oULjJI Jja> 

! ^JLj Lu ci> U L.J J JjL»* JS 

— 

U — U 3 1 J->lj “ 

.^Cji JiL>- JJOvaJ L5jJujj 
.Jl> J~s>li - 
( Indicators) ot I 
J— ft L*5 |>l jJk j L — j*!>U U^*rtW 

(j_4 Ijl- JlJj oULU JJL* J-5 lJ 
J — ajJ! Jj-> ji C^ULJI oU/*i! 

.oULuJl oJIa! <jma o^L JL -p 3 ujjJLUII 


4j& ji}\ Jyu>J\ 



Ji->Jl 

v*J J 5 ^ 

Ja» J-eli 



jjajj 

jj>Ij <_j _p-j 


: JUJI j^>oJI ^JLt Uiaij ^xtPjiJl (J jltf >H jj CjULJI Ul 



Ji>J| JJLK 4 

^>11 iH 1 

JajkII jjl>u 


Jijw J^li 


JjSl 

JjSi 

^Ull ^>JI 

^UJI 






j. jaXo 

J->lj 


JfauJLall iw^l J£»x& 

^ jUtfl JjLpJl J-Jl&l <Jl>i ^ d! 
pw c5J-JI cS-iLJLl Js^jJLI £JJ Ja^uoJ I iiliSj ^lill 
lOOl^Jj jj— il JJ £m ■*■; 

iuj-iil L^A* £-=>_} J^> Jj>I c>* 

.t-ilil JSUaj 


JL > Jt 

jj_#l 'Ll* \ y* j 13/1 *J>>JI) Ji>Jt 

ciL>w-aJI o-i (Jj— >JI (646 |*5j 

j ^ULJI J2^J JLJI J^li 



















d.; ;jm lajl ^il ‘4.; ikd l)^«ll) flllino U 




<LuLwjj ^jJkXI ! — 

0 > Lo^JlI I jJ-j I — 

-*-djS J-L>- j ^->L>oS[| ojL-ft J__£ cu aL all 
L»j|^w t Ojjj-AJ I jjSajJl 

j 4 — x*LJl cdjaSll jI — >6^ <^-1*11 1 j jiklll 3j_wLJ 

1 , lj_> 0-1) . O^llil lj <Ju j} jG} 1^ 4_jj! I iwjlall 

lJ j_*j JU*J| j (j| 

; 3-iJl ^ $ V\» J Lwjj paHJj ( LjusUxJ Ij^Lj 

j» JullJ I 4 t"'* 7 ' b-°* *4-^ ojlijw^ I Lj 

<cj LJ-aaJ I jIp I Jj>J iUl^J I Ij^kH I o^jLjuj t ^-aUJ I 

*j j) ^ * j t LJu j ^J-A4 L «a3 O LLuU dAJ 15 I 

*'■ *■ '£ J -*— ** cjJL 5 ^^iJl cjI — >^LJ| J5 jL>3J uj J 

.£)AAjL<b>jJlj <jUJ| 

jLp-Ju) j jL>JI ij-t J-i ->J L J5 ^L4j 
JL>^ j ajo>aJUj <jd Ji jiJjs JijUi t^jL^l^pJl 
J— aJ j»J u! LiJx» 4-^jjjxll 4_yUj*jd| 5_fiL3uaJl 

c>— 4 SjUjLw^ll <j— » JL^JU (jfLaJU |j ji 4 

^ 1— 'df I t L>- < 1 d- i * J ^ I 

. 4^Uu>ifti|j OjUjVjUI 


j — >! jl >j^Jl jJLjJI £jl I (j__SLaj 

OJj^aj dfljja^> Ux> Jl3 OjIIuc^ioJI ol Jjj O) U_oLftjJ I 

< i »< U £. — j JUL i uil 4 6-* jj-Lp 

cjI a nK"J l JL>-* j iaJ^ll J^uy I JL>jjj 4 e->j^L>J I 
c-j—UjJl J^AJ <-ol> t O^JLbwallj 4 -UJKaIIj IjulaJ^jdl 

j J^l L^lai^wlj U^JI OJLSL5I ^ 

^ — L g *Ul j ^JjjJ I 5jj L m m j cAjlj^-«^L>JI 5 >*jl 

^0»JLiJl jl ft . a<i J 4 fl jl> o L-tfj cJjJlJI Jl^ajwsJI 
l-x-ft jj Bj-^L*il ci>l wa 1> »1I 4_9jjo ^iJl (5 jLa>J| 

Jujujl jL>Oj jjJ JJLJJI 

: Jj-> 

4_HJl cul^jU^j (jdSuLfiJL> — 

j»>-Lc j 4^ljL>oLw|j ,L>J| — 

4_w^4»L>J | CjUkIIwJI c-u yC — 
L^ixjfuj Sadi jU^J — 

4jU. uk 3j (3jlJJl JJjkaJ! — 
oJbu — 


J»l« ^ ^ .U.j ' iud(«) 
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1 ^ j 4,\ J jl>J I Oj-lL JjJl >o SjJj^aIU 

.JjljuJlj JloAU^I OJuLjJl 

Lo-sUxaII 

. A^uJiJl <l«JL«JI oL>JKoll — I 

f a 

; (jl cSjjy^ o-* (M"-*-* <5* u! 

C ^>gcll 4— lb ILyjl l— 4J 4_jjl— 3-> ob» lh « rt J 

Lm 3 l$-gj^J jjjkj (ji d>^»3 
4. Ji g o-i^Lj'jd o^yJI — 

CyjJlj jA*lIl ““ 
c^x^jjuJ cJj^l f3^ 

4 oil I I — 
tig^bJlj yJJI pig — 

C^jJaJlj CL>LjuJI pig “ 

jJLg — 

^lJL>J yll o^^Ux^'il c_ju£JI Cm J«xg JJUftj 

.Lfi^ CM >33 J! ^>3^ 

(-» 387 o) yjjIyJJ pji*Jl — 

(_ft 816 o) yl>y>Jl ob^AJLI oUjjaIJI “ 
i3j fl^ll y* — ^1 «•! — H_jJ I c^LJ£Jl — 

(-• 1094 ^,) 

yJjl JL-Xg y^Lili pjJLpJI £*L> - 

.(-ft 1173 c^) 

^ ic juowJ ojJUl c^UOUau^l t-iLi»5 — 

.(-ft 12 3 cj) (iyl^l 
JI o^^UxNp'il «— aJ*£JIj pj— U . 1 I olft 


j c— JL-jjAtJl JftUuj C 4— *UI JftL*j CLijl—S 131—9 
C>-* JiLft jj-g (>jj3o cj-gllxL-M/l ju5 >j*S\ jJUJl 
jj L^-Jli 1 1 ^ iftJUI 5JjL>vi j ^>La1Ij 
og|Jufi> JLjkj j yL*^*ll jL>o)ll jJLg ja J->-xj 

<jxjj\ fc>sUl d>jl>l — JI Cm mjjJ! JljLflj c^LaII 

1^U->a 1I jk^-5L>ji j L$JjIj5 u-^ Cnj^^ 

di'jj tljLj £*\ ji Lpg u^* ^Laaj 

jjj y_Sl O-ujg 1sJ3l> 5 jjL L yig Iftjily 

jj— wuJl jj U 1 3lj toLljJlj oL>L>Jl £.* I f !* .. 

C>j oyJJl jftUJIlj Cm Ch*4>Ul 6 tH 

Jl >i* j ^L-MI Cj»j 0^ ‘lSj-*-* 

jL>j)Il 6* 0-^i 

.OaJjuJIj OuIaII JaL* pj'il (jju OliJ I Jjl-XU 

C>— 4 Ijj— g f-~aj o'\ L_4 p— -xwl Cm^ 

j. ^ Ull ft 1 « yitejouL -Jlj UjIjuJI iZjL>JLL^iII 

?JJuJl lift j Ujl»jLg| ^5^*1 yJl uMri^b 
|JLg j cjLkLL-oII Cm ^ 4 < ^lyi 
ooSJl |> j_UI I jl t QaojJxIJI j! i.uL-u'jll Cm 

?4_>y j-ft c4j CwjJgj 

jtij i^>J j>AO CjUl>^l cMW^ 4 ^ *4ftJ 

j aaJjoJI <-j) *3 j JLAj— w*dll JJ m*5 3 
( ^-su oi 

^—> ou jft |»jLJl j ci>L»J. fcw Ul Cm 4-L>Ij-* 

JJ-g jJL-Si y-JU ol ^ tcM^ 4 

j oJJ 3_>Uo jkA Uj cj^jLi^l <^ji>^i ftljill <> 
4 — >yll I3-Jbj tO- iU^ llj 
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j»J" CJLJjAjJlj J-iLlllj Jl_*<* j dl_Jjj ^yjjl 

4jJaJ 4 ^jl>j 4*>u j^> 5 j-CJ dJJj lj>Lu 


. (1) "jUjJI ljj» j O^Jiu« 


j JU,I 4^xibucx* Ojiu tw^Li ^JlC ujJjJ jJU 
£> — * £ — **£ pJ 11—* (jl ^fl tOJUAXjJj ^JLbuoil PJ 
' j l-> . * ] CDJlcLw OJLj^-m 4 ^upj 7 u ^\2i jt 


1 4 j* cu aL ^jLJI jl>jl*JI 3 4^>JLLuo> 4 JL*-cl 

^ L . rfV^ J pJ — £ £jl *^j ^ * 4-Wj^ O Lfcu Uj JaLo 

oUjaII o J—fe 4wX>JLtx«a4 i-jjiu J] ojlxJJ U 
t i \ - w^il ^ U rt i ^ ..* ' > jL>jI Ojj oJlx ^jJ I o-^Lw'i! 


jaj <Jjj ijUi ^ > J I J*-£ £_* 

,<3) 


ILuoil 

-UjAiJl 


jJLjJl j 4^ X , lLwa j I ^LJl JJ_aj fj-JZ joJ jul) 
iaLi'jdj ;Jl»*|^J| ^Lk^il sZj Ua—u jjuo o^alfe 
■>lj-LI V-L, t5j— *“l 4-j-ft3 Jl 

ol c CjIaI I 4-3UUI jLUJ j ol 5 jjl> L# ^aj tajl^ol 

iJLxJl OJLA jj J-iLw jkJX*4 

j>-»!)Ul ^Jixlll jLu-> I 4 ja tS J ^>ju iJlS^J 

; J O^J— Si Ia* j*-X*il JxljU (jA~0 4 J Lx j'jf 

^ — Jl jJjLaIIj (j-xajlill <j!juJI Jlu JJl>o (j I I 

La j flu t . 


J L» cl^^Lwl UiL-/l LaS <> 

4-^aUJI d>LxIix-all 4-^xJUu J ^L-AAXill oUjJUIl 
*^aL— aIIj ^LxaJI 4_3jxj| L*j t4_jjuUlj 4— Jj l.^oJ I j 
4^-j-JaJI JjJLx! I JS 4 j xlh . n > JLel £>* 4-j^yUJl 

• 4Aj»3jJ| |^j | , n,iAX? ^ 1 ^ ~ A " * 


^ JLfi Ij ; I ^ ftUl I I Jl—j-oJ I Ju&j 

j_a L~o j i 4 J jl Jlj 4 jujJ? JuJlxjj C <LdCul.r> > j 4jljLtf|j4 

, 4 -JL) Jl>J I <u Lx 1 k . n , 1 1 £y> jyjuJJ 

j»J L—» JJ 4 — JL>J I D JL A j ^?L 4 >a 1I 

2 ^* — <2 5-iSiyyLSill Ll5(l j 4_u)30 

JJLxj JJ JLAJ Lm 3 ^AX j Jj*il 

.^LxLxJl C J U A> 

Ju*w?jj| J^O^ X # ^)| JJ UlA DjLw^fl J u ui l (J— #J 
jl cjljjiil — j 4 — ju j — U j I — » jwjaJI 

J I c Jl J-dxlJ 4 -pLaxJ ^_jl>o CjLxIln.n 1 L 

(^>4 J->La JJlP 4 JjLa Oj Jj hIJLLaJ LJLLj IjxJ I 

JLJ\ ol aJLSJI i^J^ll J l jiuSiLt Ij j). -fluJIj t^jSi I 
i^-jj L> - > 4 ^- a iS (jl tjU — *r*4-> <A4 JjJKx-*j Lm f I j *« fr.-r 1 "" 

L $- jLU j5 I 4 -j^jjxUIj 4 -^jaUI L^^UjCLwIj c 

^JjJl ! JA (j£ tLLAiw' , il ^LaXaII JLAJ jJ 

*{J±H J ^3^ ^uoi U _^AJ c J^l jLxj^l ^ 

4 0 ->JlU-a 1 ) j) iji|jji!l 4jj|jx J ^yUJI OJLUfgj 

4Juj>JI obJkall -II 

1 5 ^ — ll o*^15l ^i'j/l jfc— aI ij* j (jj 

4 -JSj 5 jA tjjiJl IjLA oljj ^A4 4 -UjaJI 4 -mJjJ| C^LwJil 
4 ^-^0 ^ Lanpj <JuJl>J I ^LxJLtufldl £-$ J^UuJ) 
lh y > L<? L*j toL^x^ill jjlaJj 
dij--g ^a U o^r 

JA JaJLxJI 11 a Jj 4 C > JLXjLaaj 

J-S 0— • C-jJl ^JLtj 4uxUau^L> ijjisw w-^Lxl 
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£>* JS J y* LI J^tSJl 

4 — uu^^i! 3 \ ijJs3 J-5 jX-»Ul ^ ob-Jiwxll 

jiLJl t jjLx*j ^ 4 ->jjil i~>L> jl ; 444LJI 

J |X «- jl JLx£*ii ( 3 -* — *> 3i*l — j — 9->%*il (ji 

j tljJl (5JL-»I (jJ-J ijjljull j> 5 ^uJl J C^ La Jk^Jl 

jJUJ *L>ji 

jjuu |>L«I ^Ixj <jl jiU * i - > I ^ 

Jyj j <ljj 30 ^ Uj oUJlwxLI 

jl__*ij .J lJj^.i A) 1 .. &S ijt/j'XtJ |J 4— >1 yJh 4_ A"*" 1 ^ 1 1 

CUi> (JJ <- uU . > Jj 4 ja^ 3J 4 -j^jjU 4 — /IjJ 

(j_# vilw JSj 4 JLjm JS 4 j*juu U-C- %-a 3 i-iaSJ^ jfcSJl 

oJbw j ^ftUIlj JiUyij J3UI t> diyj 

A . jj ) p. 3 „|y y 1 J *1 JUUJU ^ 4 oLjLaij ^ lK « n ll 

} ) "4jJIjj> ^,u> <>* ^^ 3 _Jho 1 ) iLLi Ojja-u 

4 ^jL- 4 w>%a 1 I 4 A J * 33 J L 5 L.W I I j—ft <j\£ UJ 

^ M -n jLxl>^I1 4 —>y*~o 4 — oUl i Ijp>L> 4 _U_>oj 

^ j j .l l i^. t ^ ^4 4 jli c -U>iy I ^UsucJl oLwJ 

4, Up i^aakl 1 ^ 41 jJ 5 j *La 3 ^l J! UL 0* 

j- psJm jjl — > jJj 4j— slyj y* L-* -^j J 
3^ jLuu-^l Ojl^j jJIjSJI J! °\y*J oji t<I>lA 4 

^ ^t-kill uuxL ja^yi £jJkLi 

.SjL->J} J-AX»voJ I pJK*JJ 1 * ~v > ^oJ 1 ^ jUwu rf i lj frljiJl 

; (J l il l 3 Jl uu oJljU JL>jil 4 - J . n? 

I 03 4 j Awiuii 4 Ji> l 5 jJl 

;L_->L,i j^L«j jJj <^>-a> JiL-* j *-*->! £>-* *-! 

4_^L> j ;J -»"^ « Lf-ojy tj»L»Jl jk-JjwJJ 


ij/i. * t 'Vl fj t 1 jJ ^Lft Jk ^a Jl l (]^IS Ij[ 

4 j jJkj 4 lift L-wjl» jJ 3 4 4 j^llj 4 - X fcUJl J3-4JJI 

cilktl j 4 -*l*i ^UjkaII 0^ 

jLij'i! p L# jUjlcIj c ^yfc US tLailwl ^j 

siJJij3 4 t_0_» 4^L>JiwX4 (J-* <J>> 

:^JLj Uai 0 jjLa* JljJl>u 
OjUcJIj 4-ul jil! ^3^x11 — 

4 -o-> j 5 il (>>3-ja.UI — 
JiftUIlj UJI JLfcPl — 
4 ^ 1 >JlLua 1 I oU 3X^1 1 — 

4 4_JLJ3*jJ! j>.> U C-jjS j — 

533^^1.4 ^Lji>jili 4 «^j> 1^ VJ3-J U 0! 

JJljuJI j>l «! <~Ju JL>o 4JI yA iJUJl <x*Jyy}\ 

j 3A3 4 L^UjU UL>ij O3L2OU 4ZjU-a~oj ^^xlk^xll 

jULio (jl 4 Jl>-Ijl» }*3 4 ^Lp uaa; 4 Jl>JI oift 
LyAj ikLw 'ii siLLu H j] jJJ^U LfXu ch 

4 _ju^ 0* ^! 4 «-l— oS^I 3» j ^3— > 

^3_J> jj c J j . ailJ lj ‘-r^yyJI jLtJ j j-a>o 5 

; j Ujj-x>J c >S-o ->3 L^jIpIj^ <>♦ i^>L>- 

Jlajcw^ll 0 3XS3 33I3JJI ojUlel — 
r JJJ0JI3 cijl^lll trj'ib- j £~Oj - 

4 ^3..^ Ill * l y . ’i , M it ^3^ j < _^uUll oJ-ft * 

JLa £|3 4 4 ^ 3 «JJl jLftUlIj c^aUkJI JUc^ 
c^L>dLAll 2—P3 3! ^L>wjj iJ 33-*4 J-^L> ^1 ol il 
£>p ^>3 -U+- tl^>lySl ^3! cUjlS^ul 3! 
4 At 4 lo^ 0 ^ 4 jiJ 9 j jlkJ 
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(6 ) I *-Uul)| j! JlJ^IJI I Julo 

ix>JLL-flu ojatj 4 _jLp jj (ISjUII OJ-ft lyjf jj 

J->JU <jl ^LjKAjlI (jljj l^-Jp Jiil 
jltj jj 4 Lm}UI obJJx-xl! U>A4 

^3 6 * — *^3j+t u* JJ jpj^ t 

j -i— > 1 ^-H x u ai l J— >ljLi J Jl*j J jj^tD 

.tlyjl i*3j J^l <> 
o UU l <u£jj jLi>i <uJi£ij 
Upip t^Lj>jJl o-ly ^1 J5LM! ^ 

4_Jjfjlilj ^xAJl o Ij cjI>JLLuaII jLu_>I jju &j 
JJ—ju j t 4 — 0>A4 0>L$ >y £ i 4_*5MilIj 0ji_5u 

Ou-tt> JI LtoijuCS J— j C uu>J i^C>JLk»^xl> c^lijl^il 
ui — li>v# (j-* LpJIaju! ^jJI c^L^kUuJII 

(J — *■*■)! j*gL — I p ^aI tLijO'il <_Jjp j5L..tuj c^JaJI 

• t ^ 4 j ii ^ <AjJJ CJ l>v l k .« a » C^jLfc>uJl 

(jLi IjJ jLbj jjL^uj c^3jL>JI 

4 jft ■»« * > (jl (J-^-AJ L_4 Ip OjjjjJ L> jL»A*-J ->» OjLajL>- I 

^ C 4-jUJI Ijay+t auJl j JJjljuIl ^1 juUl ol>JiwJL 
Ojj^JL) ix-U^J j LjlV ^I Ljtutj ; i^3UL>Jl ( j^yAji\ 
jj ?4 j>jj <jij SjU jklxi I 4 j*jjJL CJ US' 

(J— ^jjJl cOjJjUjj 4-*ojLx> 

j^_ > jJI ji c JJ — 3JI c5^_^JJl |> >wll o—p JLJl>u 

t(»j_UJl £>4 j»-Lc jl c ( jaIaJI ^>jJI ji t 
I — ojf Jp — *jjj jk ^4 J-S” 4-fcut Ij-j^ 

.^’1^11 3^ v# ! J SjuJaII 4o>^JlI U 

JJ Li* mu { jJLxAxii\ jojaIII Luj 


j ' — ^jL» 0->^ -ij * ji c JJ 

JLJlAJ Lfj* — -UAjJIj ,\ ^■■■■^1 «•! JUJ ttUuJl 

OJlA jjL>OJ 4 jJUp oL>ljl9lj 4 jl j-tfj 4 h AAlp o!jL^jL>I 
jl— ij jIjLmi^I J J u ^ Jl 13 a J 4jJJ Ij c 4jlp^fl 

Jj-Jp 4^>ij J JljjLO 4—jjkJLuaj 4j tUuJ 

* 4_jLjJi «oKh* n 

JuJjjJlj ^IAj —I 

Lu>-jjJl pUxi -2 

pltuJf —3 

( } ^ u iul I j jklipj —3 

oIa <-Lu (jl OjUj>iAj jlcu 4^_>j (JJ Jtftipl (jSJj 
4-x a -lp 4_3J (>_j 4jILjl» U £J IfcJjP 4 j1awIj OjixjJl 

jLaIpI <JL> j <> 

4--J->^-Ail *4j jl j JJL_«aJf (JJ L*jjOJ yt>J (jj UjLPly 

J_>l^i! (ji ^J ; JLajJI (j-j^£aJl jjLcu jjl-aj y.uij 

^ Ih . n il (j^^SjJ (^j-feuJl *UuJl 4 r ...jl #A j jjj ^ I 

J 1— *> 0 j ^ M l ,g M t U JU^AJ Jp l, (_5jJjju>Jl JmU 4-JLmJL> 

1 (jj jj t (jojJuJlj Sjpli 

3 1 > » J I j jb u . ^ 1 (jj^^M/l jLjpl ^jL> If ^ f 4jj>^lJ|j 
(j-l 'JJ3 (jLi c 4 ,. 1 4-Jl Jiply jl^]j 

4— Jj CojjI Ij IjlAj t u^ljjljiil (jj |jul 

JLS— w'Jll !j— ft 4 *>JUj JjL> oilj t^jljj^Jl jUw^I 

■ c5 ojp 15 ^.lp 
o^jji L>%>jij ji jijb'ii ijuu 

<Ji3j^>i\ 4j>oJI jl 3 Ljo)(I I Jljj 
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dl I oj Ij-» jj t, SjSSj jjI^iJ! 

(>. 44 »Lwl SjlcU 

.(8) JjSjJI (>wx>jJ! c^jL# cx-u Sj->^1) 

obJJrwxll 4-*Lto —HI 

j ijj djl ^ JLl sual l 4 -^Lu O-aj Lg bl 

0 — *$-*> Jj U ^1 >j< 

C..1, *a> Cjl>JltutfLl! joiy j->^> 0* >L>JJ 
JjJl ^ u >vu ^ g «.» j Lg^ c LfljTjlg^wl j^yj 
jJLJjjj pJbJl cJ ,ll>g j L*y\y 4—Llloj i^La^l 

: (J iS' SjJtLi ui^yi £&H 

|» j^Ijl] I Jf) jjJ-* 45jlAl I oL>Jiucxli — 

J5L» 4— oL>J Ij igbdl cj L> lk^ i I — 
JU-pSII Ji Jl *^>JJI y» 6* 

J_Sj t oLaLaIIj c^L-g^bJll a S.i* 1 > £^~>y$ cSjJjAJIj 

C Ojlill SJL> j J-oUllI (jj ^JlxstfXo 

^ kuu,o *J lJJj ci-i^yu jL>->lj t 4Jj^-Ag 

. L^uL>^! 1 cij 13 o . oLwJ I 
jk-JKJU jyll 4-JuJJl d>l^jl3L>Jl bib 

ci-Lji>Jij i^J^Jl obsUa-All J-A>-g p-Aj j»U 
c^LituJ! ojlcU ^ oyJJl c^ljyll J->!j-o ojL>j 
jj ^yJl i^jjSlj L.jgUJl d>LiJ|ll *y^> j 4 j— >L^I 
Jji jj c^j-i Jl 5L*_g £-gl^ 

. t^jLiL>0 <— ^ !*x&^ I 

^1 Jl l5 -JLc f>US\ 

kjutfJlj ^*>JI JSl— *j O-o iLwj i±>4^ 

4 jaS £_g t £>j~Jl Lf*^ \**3 


j j»L*Jl t5j-iUl u*h kjkv? 1 <3iya-> j\yl 

*-. 1 J*«l i Jjj yLi ti-uj— jL>JI o LJujJal il i> 
*-- : j jjl>o5 

is y*— iii dj L >Jk^i 1 (i 

LJUJI j iSjlAgj i*U jMJfcli* o* Ji*i L* <ii tpy*Jl 
Jl I »g> g^>JJI j ijuL-J^I <*uaIJIj 4-aaJjJI 

^ aSj 5 j j j * 4— a1Ljx>^/I oL 

. juajuv^i sySj j5y]i Jm^aJ lyp 4*>a 

JjjjJlj c±jl>jJI jUaj (2 

(ij-Jj j-*iu ^>JM J-S ui 

Objig J3-Iig JjXuj ^yoo Jj 

OjjJuj JlajuU jyuJlj I3-* 0^ ; 4jL>dtw5jj 

; cJ ll>J 4-j.g.jiUxl I j oJjJl ^gijJ i tLoilwl 

ijuu^ji fri j g jS Jij ^UjjiJij oiui»uy 1 

Lj^jLgJI ^gljfjJl j ^JJl djbJJ^I jm) 

I^jLo^Li j>UJl t5j-AUl |^*ll j 

Ojjj— i> L»j UjLp I (jLa IjJ c L—^Lii LpJLLuaj Ij-w^j 

c L^JLJjcoj UfrLaii— /I j Uj J^> 4 iulgJ>Ag 

i,j uSSl» p*L> syijig i^L.1 SjlcLS Jl>vJl Ija j bJj 
oIajJIj 4ju> jaJJ 4»x 4 I 4jJa xll ^jUaJ ^ > . . a I 
i>j.u , tii ojj>yi j^>bJ-i diii5K4 cUji>ui j 

.(7) 

t j>lftj I ^IajJI ol >JJg watg iaAu J j j*a> ^ u lib 
P U I uJlV*^ djb>JJxAfl £4 J-gbiJl (jl£g^U 
{ jJ^j I^La-^XPOj Lp b» * * > O-jJl o* 
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JUa > 4 jujJ3 — J 

jUo? OJiclj <j-aLJl CjljJ a SJ 1 0 Ju^_> pljll^ll Jdu 
0-* jwx» i-o^xJl olxlL) J-#Li 

^LLd c-iLti-j Lr *JL*j c 4 _jljJu»J|j 4 4 JjjJl oUJJaudil 
^1 oL>JiucJl (>c 4 *i,>i Jl JlxC *-1 jSJl (> 

j L^JLaIwIj ^yic I^3 ja 1> (jl ujiyj 


4— Al — tdJj ^ Iti..n» J oLi^jJI 

(J— SUj ^ (3 1 plo L_j JulC jj t j 

^♦LJl 4Jt>u j <Jl*Aiwl 4 j5jj 4jl>w3 —| 

4jdjL>%j 4 -j - J- S cU^Lk 4 j <1U^CL»I J Jlaj — cj 
4-C^A-i Oljaj ^*JLaJIj (J^iJLl! 4jLj w — ^ 


: 

JjjJI 4 ~a*L>- 4-Jli'i £jlaJI OiU^ifcll j£ J4 — 

.Luydl 

jUtj tja-aJi Ij» j ^k;i (3) 

jlj t \ $ • jh'n j Laju>-jjj ol jJLLuall A ♦ >■ ^ll L^IaJI 
4 — — •* j 1 1981 — * t^^L-Zjli w^jUi 

• (3^L-Jl £>"jil t 4 ju£l* 4 O^JLk-aj 

.475 .(>o JjLJI £>^ll ^j-aJu (4) 
.j^UI (j-13 (5) 
.484 (^. j^Ul ^->-jil y-*j (6) 
CHI >lk~aj p — Bj — pJ>-l — *1| DJ ft i (j ■ # (7) 

p I >M djl >Jlu£M p— >OU 4 l~j 1 j.A l^l I 

pJLc ol >Jh.rt» pJK**# ttLuoSJl CjL>J^u£u 

cijI — p >gu f «■*•»! jlll p_U *^L_>JJx-cl# p ^ » t 

LjUJ! ci/LkUwm :5jufcjll p^lxll olft ChH <> (8) 

i^L>vitwX* C yl.UJlj 0 *L>JLLlAJ t ijjjjjlj 

<->wJI p-k CjLaUwU *-L_lAl£JI 

CL)l> JK. n , « t jlj^l uil^dtuA* I. (jLij^/l p_jL>j 

B^LaUI ^Ulk^u oUlk™ oL>^fl pk 

,^j . . . 4 jl-jL>^4J|j 


Lj/i 4 jjJLU a» ijjki Jaw j" t^jljju>JI jL^j (1) 

4^jaJi 4_«jui pi^Ki^r Bj u ^aJjJi j >i. jJi .ii $L m 
Bj— «aJI (jj 12 Jl 8 r^*jjU> oj a^ " ioU^IaII Amjuj 

HUI a+&* 4 p 1992 14 JJ 15 jBiyi ^ 1412 

.474 mU * .1993-1414 <>1^)1 I.UJI yjy}\ 

Bjl_».uJI JL*c*il JJ jjlmaII lljft j (2) 
:^JLLuall JL>u J o^iJLII ^LkJI 
.B^ftUJb LujaJI <aJJI yt — 

ixjjl\ 4 jUJI £*>*• ~ 
£A*J\ - 

. 5-mjaJI 4jLUI 

.WU^AjJl JiU »_uSl» — 

v> _UJl p^ou) f> kU Lu^Jl UkUl - 

.(^>■^11 p>oJI) wjaJI »LkSl jL>Jl — 

4a 51 ..#^Ul^ 4 ^1 mi l ^j-jjaJI jL>J*^I — 

. (*-LcuUlj ^L/V^| pJKA«) 

.w»ja1L wu^aaU C^LrfljjJI ^ * f — 

4-AJjaJI 4£U I p-#b Am*m*yt — 

-O^yi cuULol ^JJ ^jaJI ^ *11 — 



.•HttU'Aj i£jji 

2 ~ . m cku iJVl M**12 

«* **♦ ** * 


(«) 


oUUI 4 -jJjA fU>uJ (j& 

ojulydl 

^UJLucJL! Jvu j oUjjIw — 
4-P^I *lk3^t i>JL^ * 

^Jlxjail £>P ^Lii>oJl l jis> SasLJI ft 

4 >JIa$ (j 

d >| ^.t^i./^ll SjUI — 

£jL>^ " 

4-ojUJI (j 


ji ai 4^^ 


ol>JWI jjii 4**Al (^ 

^Ituoll 4j>Jlxo o l.ilKlo 
djb^JK.rtll «lUj —1 

<xJjJ ^^*Jl 2 

djLiJJ I oJIaj i ^?L>Jl ^^La)I oljjl 3 

>,- .»m y>\ ^IjJkIwI : cjLuaJ —4 

oUUI JJjuII obJJa^Jt dLu (J 

CL>LxIx*1I <JUL> JlJJJXJ — 

£%J! (wi^Uaj JL’AM — 


- ^1-^11 ^W* 1 ' jy* (0 
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JjLhILj (ji CjI>JK JL>vJ ^AJUU 

^ LikU l ij\ oLi fj—$ ^Uaj yaA >ml 5—5 

; LJL> 4jvIjlLI cjLjjiajJI jL —» jj ^L>Ju 
*LuJ^I 4- J .ajo jJjCu (^JjLc —1 

» - *■■ >». > ■ HA jU rti jjjIaL Sa«oL> ^L>jjL«/I Jl-uo5 

</«j oUUaII jlcI^S JjS* 4 ^. t c-uL>Jl Ijl>j .c-JLLJl 

.CjULjJI <jiajb (j£ jisaJl 
J! if**** ^Ijl>oL-/L jJUju c-uL> —2 
jiIjl^juv! jLxLc'J! Jl^-L c_5 3J1 <uIaJUI 4— >jJji JL>*9 

, ojujlLJI oy»JJ! oUk*l! 
JLcu^ll CjLjlJlu <JJLjO*> vlJU -3 

vjij — \s £>— 4 wl j —. jJ I J^ aj L— «# l ^J -fi -^4 4_j ijl 1 

^JLOjj i Lu^jJl JjjJl j teSXjjL^Al 

(jifluJJ 1 $J}UjuJ ( jAJUU CJL-Ujiij oLiJfc 6< c3l 

(_5^iva^ ^JLc i-wlojLtll H 4*\ t.fi ^j«~C J +&\yi\ £>-4 

.AiSjJUJl 

oL>Xtw?il wJ^jj <u^l (t-j 
djLwAjJl |>IX 7 k1wU jli^Lj A A ‘* m t (^jJl j_^3aJ| oi 

4j jj^ h . 1 — J frLj— i'Jlj c d>*^l >s^ll j 5 j 3 k" 1 i 

0-4 (j 5jU ^yUl c^UJJl oi 5j*u_£ 

cuUJ — ll 3j— j!j 0— ♦ >Jj o* — »- 4 J > «±>l.v, ->-Sl 

OjjLaJI oj^ A> yi I — I j Mid.* cjij-^3 ^jLJI 4-jjfc- jJ^jLSulJ I 

J-ol^lJl 0“« <** 4 plJLaJI 4Jj_k 1I J— •-> jjJL* 

*^ULII oj_» .£_Jj jLLu ^JLc (jjl>aJl JjUjjJI juuaS 


J^(l 

Ijl pLdj^fl O* *■ 1 1 h>> j— gmJl irfi (jl wl — j *i 

4j>U 1I a '* (jl jlj*3 »l> J-ja; 

CO jJL-£ 0-4 jJL_Sl L*->j C oU Jk ^ gd l oij^JL^ JLjKAJ ,<J 


cjLu_juII JU^L-wl jux^> l5 JLc }jjLaI I o.i ^ * ull tu 
,4jc>-IjlJI J^JL_>Jl O—C cIjlxjlJIj <J5L^4 bJ <x_»jl>JI 

J> U jbuLC^Il 0- J - V * OJUfJ ^AJLJL^ 

.^LujaII <aUL ^Li- y* Uj o»UDl ^a>I jJLoj 
O^Sj 0^ J-»^3 1 Ij^sJ Ij-» j f jJu 

jL>o t^LLku ^.4 ^jLkju o 1 0-* pLb-U c^iULi 
iJJaIj 1—4 *-1^-— > c wiLiiKv ol>Jk^ftil sLI^Jl.4 


4-uJtJ 4j^>UJLwlj oL iL aII 0— * kilLJf juu 

fL^jj l5 1p o^L-j iZjl^jU (JJLau L# jl dlt j" --*H oL*£j 

J^L>* 0 4 <1>£ wjuI>o OJbujJ 1-4 jl c .nil 

pUaull 4-JjjJl OJuft O 4 — ^ L*S .Cj—ujojI i"»Kt .*. 

tj^ull cMa 5 0jL>Jl t_5 Ul 

O^L-Lul 4->..- uT >ji J5— .*i.j jlJj c 0,1 Ml cjI »jl3k!I J-^>- 


(J -^ -a o 'L.j.aAi ^a_4 ^-wLau 4 I 7 J .til 


+ ( j-»jaII Uao I > j 4jl« ^jIaj (^5 jjl Oj U vlb.nl I 

Jl JluI jJ I OjjLd oIjL5 #1>JI 0 ! 

^jLa; ^ j5 iuLLaII 0-* ^JLSIa cjLxa^ j-aI^U 

oLu-JiJI jL-ic^l i^L; |J IjJ ^LlJJI 

4 WJ yi o^aUI ojI oLaII ^-4 JaUaD 4-j>1»JI 

, ^Lxju L^J^a I wIj (L^jl* <Lu^aJ| 
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^UUI >5i fJ H! J-S y-l'j ^ Wl 

.(cylilil U 0*^i li*) 

k^ljLJitf^ll d jut £M>- *>-o { J- e - ‘ 0^! 

_jll jj_jk«JI JS-A3 y-J' oil 'ily-; 

jljj y, lij yy" £•!**" o^i J- 3 

SjiiJlj iJLfy ^ Cf ^ f 3 ^ ^ 

.UliuJ y" pd*" 

<LaJLo oLIKu (^ 

J}Uj _>J— ^L-Ikw O' ^ 

: iJljJI i*Wl jjLJl j oUlkoll 
^LL — a» J-L*l) oULu-U ^3-^ fe*-«3 -1 
jjJI ^IoLaII jUJl 0-* 0-* 0-^ (^LLlI 

# i 

LbUS-.'fy yk O' u-» 

jUbJ J u"J — ^Wj ‘Od 1 ** 3 — -il '- il — ^ ^ *“’ 

OiUi-ii «>j -w^ 1 v 3 -^ ’^r^' 

t >_ju£1I (> 

,A v-; II ill ,-U JjLJl ill* 3 —* 1 ' ciii-iJl SjIj! 0“* 

^I^JJsuolf 

i^aaO-II Jlloi ^ LijJJI ~ 2 

pWi poWL-li iu^ 1 Jy-~* 5 o lj ! 

.ilV 1 

jjiL.Ul ^ UJI “ 3 

ly.. CjLlkoJb L>LJI 0*-*i 

- 1-^iu .^l l ,>_e viooJI JL-* 5^1—11 


^J| ^uyulb) oi*Jl oUUb l+La,; (ji (^ O A J -H ^->-i 
■ i -~y Jt_>Jl IajjlJw t5 j — i-Slj (l.< l ^ ui O-^H 

.0 _jUAaJL> 

jisi Lf o. l . *>" » ) yJ> <eo-*Jl O' is+ i ' Xi ^'' 

|JLj j\a» <> jSsS fi*ii pu 33 J** 3 ^ iJ, J 

iiUi baa to^S bjLo- LfjL» j iHiS J-*>j 

dHjJ :t)jiJii\ v^ULH (>-o LjLoij yljf o' W 3 -^ 

^ ^j— II cjIjjSi JL a J — ~o>j o' ^ (i <j‘- *‘- 

jU- j 4_Jl>Jl L>-Jy£j}\ 0-* 4^.^— 

j oLa>Jl OH Ojl^J'j ^'j-^ 1 ' oy-W 
ijx. 4*^v ^ ^1 f'o 3 ^^ 1 J-k 

.<5^a>j ajuIjS (jLo-aJ (jLau'JII 

I^Ac f+*il |^J J! Oj-^i VJ^ 1 (-i- 5 

jjo tilJj ^ -i-Sj lilAU ' O^-o 

jljjSl ,^-c .yW^' li-^ 3 

;i> ySL; jLJ ^ 

Lujjllj LJjJl liyll J*> ^ oj-^l ' 

Ji>L> 6- pH-*!' JL* ^ 5j^' " 

^jij v^LJ ^ ^LjUil JjWJ 

.LLijHIj 0*5 -°* *+“ 

:JlAll 11 a JoJ J iL -'3 )l <>3 

,> y 11 ^ bKLkjai ' £r° 5 ~ 

_i o— » o-^ y-J' ^'j^ 1 Cr~° 3 ~ 
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.( jj-oJl JJL>%aJL lji 

jJy) J-^jlLI 4^4—0 ojULSJI oljji “ 

LJl 

- 

- 

OjjkIII paDl “ 
J^jib jOjlftjJl — 

Jj£>JI £j£jy oliJUb JJLajlII J_>JlII * 

:hSW\ 

t*j - 

5jU^ (j4 ^1 <*1S (j-i ^j^Suit jJJh-jJl! — 

ji-jli j* jJjg - 
JJ*oil £>-J> - 

ll c j L .. rt i V j| : JU*i „.«/j| (jlj jl§ — 

.c-LuoSJf 

J-ij J->olU Ojj— oJl — 

: iJbJl j*oUaJ| JSj 

- 

j|ju3^l - 
Oj^uJl paEJ I — 

J->JlIIj jajUuJl — 

<J j-^VI oliillj ijUjjJI 5JUl£ll 3i>u * 

^yi\ pSj - 

J^jill jJj - 


ik^j—ll jj V >1 1 July* ll c La * Aj 

JJ ><Jl wL j^tuL ll **<>M ll 1 1~ ll ^>iU ^11* 

— -*L 4al will <u\ »j3J1 —4 

.jJUJl j 4Akl§ t_$i (j-i Jaj J^USU-zM 

:obsltwall JLuJ £jlm3 (1 ^ 
4JUjCuJI I oUUl jjjClj SjjajL« J_>Lu vlV ill <j] 
aiuil J3 -Ia 1I ^ J-Lcu- Jliil 

. 4QjjaIL 

; i-JUIl JjibJI <ja 4-uj*Jb jLulII J_>jII * 

JS^II fij - 

5jUc <j* jl 4*15 “ 

J3-jlII ^ jJjo - 
J->a 1I JUl^ 4il»t — 

- 

LujaII JjjJI ^ 1 g jll>^ 1)I i>jJ “ 

CVjJ — 

t c-L^jiJl t c jLcuB^I ; — 

Jliob f l5 ^jJl jyUl - 
^b - 

co b ” 

,J->jib Dj^-cJl j* 

: 4-JbJl j-£?UaJI J^Jlo J5lj iwp J3j 
jJ^?) J— >jil (jju J> ooj— ^-jil oiULSJl — 
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(ji j— » a > j i *3— >■ cj^-^ 4 lJi ^ J— 

* *♦ 

^Jllill ^Ijjl ^UftjJl (J— # (1)5 j*- 1 ^ 5 — 4J L>-^dJ 

cJLL *LJI ji JjolbJj ^yLj: ji 4-iLill Lai 

(j_£ Jfll ^oLj-J ( jA .r > i-A>^I *J— >^a j <3 ^** 1 .J 

.•iijuJl pUaj 

: ^wjjj oLjiJI 

* 4 JLII oLLJI |» LxflJ I qj> iaJ_>Jl GOfe (j| 

(jjj. A a JlO J>3 — 
lIjIaJJ I J-X*j 4 aajJj — 

^lill J5ui — 

(j^j^IaJI tj^Jxd JjJ>5 — 

4lJ_Joil ijjs — Jij I tj—P ^v>JL_*lJb oi-axil si-& 

J_u-, ^jic- c£-H ^U3 <j^wxlb 

jjjjCS I IjLjb J j-5j (JLoaL-j^JI (jlj — m x->x>3 JL—U 

life &P 4jcw? Lai . 4laJ I Jj-2-> <j-a J-l>- J-^ 

jL^i.w'jl III; ^Ija 3 — ^L l_*J J- 2 * 

5jLi*jll chaa LaS SQL4.JU <J L»r>... . > I jl (QBE) JL-1L 

.413 J! 

OUUI JJ*3 fi t*-ui? “ 

; LJbJl *oIjLj-> ,, JI (|>a j»UHll ^>Lu 


Jj.aH fij - 

JUI^I 6^ libllilJr^- 

O^J 0jj«aJU £ -fj* — 

uu> oLoJiiJI 4 j-j* i^iL^I (2 ,£ 

; t ^ J L > uua I I cJLudl 

Jh^—jJ (4a3jJU j_y .nil jr-ljjl) oLiLi J^L> (j — 0 
^<a , i _^-'L>Jl (4 _xjJ_>-I 4jUL ji i;U^-*JL) 4_jjL>jJl 

; d 1 ^ ^ .. 1 4_j j^J-Lill c^LL*JL> ^LDl 

: dljjJI 5 jbb 4 a L u I I oLj^JI 

cLj 5^1 LLc — 

u^t> J— >lju £>— £ '--*- > '■ } - H L) — <xP — 

. <J>%xjuJ l 0JJt*Aa 

JJU JjJajJI 4_lLc- — 

Ojjj^jJl OidJ L I1J (cii-jJl) 4_j_a£ — 

.413 J! 

i^jLiJI L AaLaIII oLj3JI 

^a LiMkSI) ^uw J->ji JjLXo o-C *ii^oJl - 

(4juj*J 1 jl S.^j^o'jll jl 4-wj^iJl 
^uL-M vj J-^l^» U-C <J^P - 

J5 ^jLII gIa jk_^» j_5j cL^aJIJI 

* \e»» jl>- 4 OjLc 4*i i ll O- 0 

J13lLL> j LUjL. ^I JL~u-l 4 aj> M 13-fe p_y 

,(SQL)) iAJ JLoajLL ^l(QBE) 

^Siojj Jb <> ^J- ei 41 4j-*t - 
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CJ-*-: uI^aJI (jLw y* Ij-ftj (<3 \ x» l t-jjJy') IjJlcLjx» * 

^3 (J>Wl v— ^ VSH^h) (J— ^ * 

*^jU ,jJLCu <^>L>- o/^ILjw j jLUw^lj ijuk J! LkU 
. (3>-l^ill cJLaajL*/) ji LJjJu 

4-ulJU cj( — i j— ft Iju-ftj J^J >Jl k-A ...V LjJlcL-^J * 

4 * ■■* *H > ^! jL u^ ^l IjA (l>5L«-j "il ) ^j.i ±*\yi\ 

.(ipuytll 

j jLuVill li* JJ Uu jJj alj^l «. Uj^L^j * 

Jl awl ../I jl 4 — ***ljJ^ !Aj o Jp *X» 4 «oL> «■" »N l -w 

•o'j/* vl* (j* 

4juu b JjJj*J — 

: i-JUJl ^ ^UnJl 

u-Jt julc. jUl>.^! |jl> Jl L*JU jjj t<LwLSJI ^JLp * 

. Lfjj Oj^aJI Sjlil^^l! xcxfl J->IjII o^aj 
jw-uJ j Lu - J > *il Ij-jfc JJ L^JLJ jlJjj c4. , jullaJI * 
.^LfeuJl (>* Jjjlt ^_^»UJI 

* JJ L>J— > j_ 5j cJULo JSLw * 

jltJ j ^^UJl lift tji Lojl IjJ jLu->^l 

L>* SjUow'il 4 _i ** ^u — uaJ I J j— >1 

t (^UWORD 7 ) j 5 ^1 o j3 klil oU*»Jl 

ieLkll 4 jJLoaJ jikill J^jJl li_ft <>uJu Ji-iJ Jl3j 

•£-Ij 3^ ^ 


<iJJl oift jLii-J 4jJJl tL^uj * 

$ .oj^L*ol ciu jp : d#UJJI &*-> 

.4j.rt» jB 

(^uLft jUJwl ^ ULII ^Li *Uti\ * 

4 u^J jJl 4-illlj cijMill i^Liill £yX-> <j^9 (jxLilJl 
* (JJ^IaII Lf-iUl ^jJU jiIj ^aJl) 

. Oj jl>r» j — i-Uj^ ■ 

. 4 j .ii tjB — 4-uj^ ■ 

■*-xy- — ■ 

, Aj^jjB — Oj^JL>JI ■ 

,4 — 4jUiAj^5 ■ 

.Ojjl-frlJ — 4 ju4*jj3 ■ 

4 I 4_iUl ^_9 4jUJl 0^y\J tLijj * 

: ^^UJl <j2u£ jUl_>-I SJbJI oiji j dUiSj 
ji 3 ja£| JS-i 

jl) L>^tA (j-iaj vZ^UJUl JJljO 3JL> j * 

4 4-wjjjJ| y£ iilJL jUlil (0±~* j^ill 
UHj4>liJI 0#J>J - 
• iZjljLjJL>-^Il 00 £>5l«J 

Cy^> Lf>-ljjl ^yJl J_^i->Jl jLu_>l* 

<^j^> i^LajLu jJjjl jlj^ 3 ji) 

■ u^i (3iJl J->loII tyijj jj jUjL>I * 
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oUJJI (j 


oUJJI { jSa <.1— > ItiTS UUI 

6_ « I ^ f ***■“ ■■■f (j- 5 .o ~ 3— oljjl I 


j Luj—UJI oT5l JMK—I 6-y SJ^I £♦ VJ 1 ^ 1 

oljji j-yiv 4_ticj cijtLiUI g+2? 

; Lfla 4 jj^_iL>- 


^ _jklll tjiuu oljjSb jUb b - 

ULUaJI oljjSl jUAll I1 j» j Ji-Jij olI^LHI 
, VJ U3 J£ u-U <yJI 
j ...II l$_>-ll3o JjJ\ CjLiukiJb jUu U_j — 

U JUII Jjjl- ^j-Lc l *— M I ijlbLij O^IL>0 

* ( 
t - 

LoJv y}\ ^le oaeLJI cdI^jI —1 
ijucajJI opIjSJI J!>UX-#I ol^jl — 2 
ill) Ull — *1 cjljoi -3 

O-J vlu*X>Jlj 

4 iu>Jk^ll oljJ -4 

j t.j ^ till cljLxLv*J11 3 

.J^l OU*jJl 4-UjxJI ixl)U ClLkJ! jeljp jL&J -6 

-7 

./Si JfLiJ! -8 
U^Ji S^i -9 
c i u^ .Sii ^ j— jj->oJ i Lp ojpLa H _ io 


^UJI £^-*31 oljj) (3 ^ 

^j, J-*L*jJJ I*-»1 p jJjiJI i/ 11 & “ 

^yjlj lob^slla-all J^uJ i-ob^JI oLk*ll 3**jb 

,j__* j 5." oljji t4_yMjJaJI CjL_*UI JJ (_j °'“j 

.Jaljlll 6-* d)^A> tJj' '*“ 

^^1 jjjllj JJ^JI D^l 5jjyll “ 

Jj—b (jljJ — » J L*_bU>; 

:<JIDIc/ib»JI JJaSl^obJWI 
-tuuv layi I j3-bib Oljjfy ‘^1 * 

■ ■ -^ ) V^J 3 j c3JT 

.(uji 1 ' ji jM 

<> l3 ^ 1 ‘^ L:kUs ^ 11 & li ^ J, * 

4 , 1 . ,-■ ! „1< Li^Uail oL>JLla~ail o—£ <- ’> ■.» ' I * 

,^U5JI olo oj 3 j' 5iU:a, oUiWI 

<>. iUj j 5 j -M ^ * 

jlujLt <> 

pLtuJI J!>Li- 6-4 ilij 0X^3 ‘V^ 

I l«3J4 o*~o 

j^lyJI oU23 (4 ^ 

.-,/. j^_J| j>IjJk 1_.I 4_ulSuJ JJ L1 a jj-ii 6* *-t? “ 

j J-b (ji 6-0 L-Wi" 1 Cl»b»Jk-all 

|j_». aJjaiw iilSbj fJUJI 
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ji ^Ij — . Lll> J JL -»■>» tiL-aill jJU-iJlj 
a>_j; j 5 *J£ J£ O' J! “^U 1 £JI j 

— «io%^ Jii *LU o- jLSl 

,jUt^Jli-JUj(^Jt ... <* >■»« I Lj -cix>u_Jlj " 

. Jjji* ^»l lj-* 0-* j'— j 

■1L5U; O' &&«3 ‘4**'' jW '•?* ' h * i ^ J-^ 1 

j ! t Ljj — ni l J — £>Ua!I Jj ^U' < '" 

+(Ojj — jJ— >)+J j'>— < *J— J--< <J-5 : W-.*— t$y 

. ^vlj < JLjJ •■* 

: ys* 

+ v + 3 < J 

U& (3.1 .J 

< _>^ulJI CjLJl_S iwj JJ jj— ^Jl JJ— >^l iix— $-> 
illiSj 4^P j J3 -j3 

L*j_>o cjUiUjJi jj i 5^5^ ^ o! 

.Jjii* Jj-c oaUI 0^ 'j! 

J£ ^jLej iiLs>*JI *=jtSL » 5 U . ~ H 4-e.y*** c^ULSJl L->j 

^ U 

SJL> j Sjyv^il j~oli»Jl iU_ - 

5JU j ^?Ua 1I 4 l ..i l ^ — 

i!^aJ>voJl iJ^jJlj 4_»^>oJl ^ZjU JL wl lj — 

.Lp 4 3U.vt--ll j\ iuij-aJ ^UuJl uijk 


Jjb0)l(l..> 
jJWill J>l j4 (1.1 . j 
OA4 JJl ^UU £>U)I JbK* j SjLJI 

: Jj»-I^# 4 jLw^l 

<j^j cjULSJI JJ>oj tiill Jj— ^ — 

. O ^oi\ j \+j*y 

111 ^SJl ^ (iHl “ 

j L^-aS^ jL^I 0} J ^LJ£ii 

H_.>1 aU 4_jl JS» O— 9 (JJxJI ^^L-aJI 

*<>mJI j l*k *j> ^1 ^^LaJI <A*yj 

<> ^yLu U ^!>U oL- (> i3 ~” 

iijt j i n>jii j iJ'ij oULuJi 

l^p. JJ 4>aJ% JJL>Ui 11* 

(,.*jJl IwtwJl cjLald^ll t^jllJl) (>xJl 
J^sJI *M&\ (2*1. J 
t^L iaJ 4 *ljA^l (j^Suli jj-flJI ^ 

j L, ^ j >iy ^L>^— ^ )( (>>— > o-j — 

. ~ >1 • j( ■ A . l^Jajj 1 4 J$ ^jL>- CllUiJl 

ojji . LfJu» L3*)Uwl 4 j_S^ J ^a-x^ljlll 0-^ 

I* Jg- > Cv ; 4 — ol> ii>JL 4 jUlL-^I c 4 *JL>JI 
J5LJa« ^jaj L_a^ p j »w 2> Li jLw— * >l 

4fl .n> ^^LiJl ll-» jL^fcoJ 4_ulioJ Lp— • . ^> 1L 

jj^Jl <,^wu ^ JSLAll lx* oj .iioL^ 

obl^ (J 4tfl ISm cjIjjIj (<-ij) i- i hwl lj (J *iJ *— >) 
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jLftlll iUUk)1 y+S cJ _4>%Ail jj— 

BjLc ij* lift UiSJlj .^>U*U J->US oUJ-SJI 
j y£»\!x£ *MJIift <tuM £^H £>• ^ 

<> £yJI liftj ..J>l_^ 3JL> j J-<»b£ ^ 

.^UJLUsil tiJyuJ 4, 1 ..* i lb jSSi I u 5 2 t$3Jl 
jl jull i— bl — >Jl 3 — fi ^- ^*1 1 Jj— 1 call jJy-Jl Ui 

m(w} ay3uS\ <y*~& Jj3 ui fj*+> cnULSJl A^y-; 
j^Uju ift-rub 03^5 J3 i^*>uw 4^15 ^ Ojbp <j-ft li-» 

ul> j lSL^j &\y* J 

{J ±>*1\ ajJ^III 
w y* US <5^5b oj^jJI J ojbl-c^l ^UJ-SJI 

0>U J_ill jj^yaU ^-i^i *6jJJ 0- 9 

1 *«t" fcjj, y (2>.J L V jb» (_5 j J^--i 4 jjLu-£*^I 

jiUjSl jy alj/sll i-jfliSli pLi)^l 

j3 5j >jU J>.i>Ji j Ibli J-£j .Ij>j>*aJI 

: l 5>^ ^ ai y 4-iUl j J^aJI 1$-? 

J*\i JyuU 4l* U 



4 a! <j l lJi!>Ux>l J^j — >J l 11— » Bfrlj — % o 

C^4 Li!)Uajl y (JJL>lJI i*U*) ^ «-ij ,a - u 

lUiJl J-* ^i>UJ (oj>Jlj jj-^J') O*-^ 1 
. (jJyJI <uUp) <a! 5JI cSl Jj*i>JI 


>( jSj U^ju) 0 ^ •& u* J! 

ULSj 4 _aL 5 Al Iblj JUjj 

Ui tiUI 

^luSUj : ^- u jaiill>(i 

p ft +(iLuj +*-£&) +v +) < 

<JI uitiw cjliu ^~/l— y>- tij-j>— *-LUc 

t JjJL* ■ 


Oj^b Ujb (> 4Jy^-9 cl>L» Jjco ft 

5Jl> ( 2 
(J** "f*> < " - 1 1 

j * I Ja 3 t^b Ja3 

j5la ft 

(JjO "H(w3 < — ~~ 2 < — — ^ 

^i 0 J — *i — *-Jt — U c j» — -J -ci — be 

jSXo -JJL4 ■ 

|Lft 4*cJ < 3 

J^jaAla j j — c-ib-C 


j^3 ->5 0* ^ J J = L - > ^ 5 

J 431 ui US .Oy^- "i f4* J* ^A 3 I 

JS ^ l d>>J UbjJI o£-> 


J^JI JLfJyJJI ( 2 .J 

:c>: ja^ J1 UyJJ Jj^Jl ^Jl 
^*>odl JjmJI jJyili - 
^cull j^=Jl “ 
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— j| : 3 — frl — ki-'il 3 >JU-» ** 

j cjl«y *11 Jl >jj OJJ > Jxi ai LfI^Ui_wl 

jj^xll JlJjjJI IjLJk j 

j5j _3Jl 3 a .n* 3_l-a 1!I <-»UJL£Jl 

J! c-fULS 3ij_*l J jl , „> c?Jl 

.(^Jl u(3jfj j^l>- lm 3jij^xll ( ^ h ul^5J! 
JU-JI L_iiky UL# Uj*5j 0 i Jjl-, L»5 - 
i^ill cjUKILi 3t^>jll uljjSlj tLlj'V jj— cJl 

.dJjjuJJ 3 ^wja)I JJ^UJJ 

t viil^lK — -all Jaji - n j c-t — jUJ e ojlc! JU — 

Jl>%j j ^ lj-» J! 

. v^LxILuaII IJjju 

obJJk tf Jl f-liuj ^ ©jucLJI j»L& 

6*-^ j ^5 — ^>UJl ^lo>o_wl Uj 

Li-L>U— n j 3 J^Hj 3j Lu» m ^I <j-jLu C^I ^IU .^il l 

U* w^ltaJl JlUl J. O L.W ^JL*3 t- L -V» jj 

3-JjSl 5j_Sill o>-^) <!>*-** jl->- 6-* L-^Ak>l t |>UaUl 
•-^3^ ^ I h . n lU 3k^jll 

C>M4 fjj) Llj|j 3*K —I 
(J4 £>±-*4 <— * ■ *« —£ > Orljj CuUJLill 4— 

tjLJ t JL*a* tJ-ju# rSJ^I ^Ijji Uu-u* :^ULo) 

(... c 3JU3 

* < j*+ lO *^*** 3 aL_U JiL-M pjj o>Ij 3J«5 

0— * ojj— ^ , rf *J ^JLjJL>j ^Ltu JJ ^JUi 

.(4JSII 
,„£)l -j 


U>U- LJl> JiL^; ji«> Jl 3*L£JI JJ_>o 


Jl j^Jxuwj .IajU, <Jl Uijiu (jjJl jjNtfJl JJLfcjJl ,j-* 

j U^-* Ijjj y*L jj <5 ill ^*U)I (jjJ^xJl w_jJL>J| 

.^bJtuall vJjju JL>j 

juJjjJI Uj4 

3aLSJI n ujj-Mj jj— >Jl I — 5'>LL>JI 

l <*j!>tll 


lUli* < ujj + ji>- 

: (J->l^« 35^15 (> 3 JUaJI 11* ^3} 

uj^* (>M JjUU L*JA.> JIjjCLw^J 3J_4t (J 

t 4 -^ > *Utll 

. tjJL>Jl eij>* ^ Jjjj 

^ — >JL*-a L^-il — J (j — a 4 jl * y>0 Jl_£|j3 J-u bj (w 


(> 3-yj^aJl oU^Lkll 

^IK.n g ^ — — - ^JjLou 

i— ^jlx-cxo ^ 

J — 513 ◄ 15 


3j| 


*Juj\ 


Sj_4^Jl i—aJlju J — oi 


l=-v ^ ClwL» 

J^T <« J5ii 

6^1 ^ yA«U 

oLkILwaII JL>^ J oligufeJ ( 3 , j 

j U^J coJU 3-ul ulUI cj|jjS| Jxjl_Lu o~Sju 


: 3-JLJl o»^(ljKill 
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<UJl>JI (j 

t i— Lu^U 4 <4Jj__*JI 4jtl 1 1 (jJ 

4jLjo>JI o Lj lj u II .,»^f 4^pi\ obSl! 

U^J .JdJl 2J| £fjJ>Jb £)^ll oj>LiJ j-al IjuA 4 4-*ol> 

1^*+^. bi*>vy <ji ^JijJi ij-^j ijfi+Sj ^ 

{jS 4 4_U — ill I oUJ — ll iSy — -*■* JJ — 3 (jl I 

<AU! q\ .UjL 5 jb-jJI Jj iS^}i JLkJI I li j UfrUi3-l 

<J^ tJj 4 4— JU*>4 JuCl^Sj +"* **«jl 

Hu^a ja>J ^jlil Ul1c Ui% » ^-^>voJ J*l>JI 

, 13 j 

^ LLjjJ ?LlLj^a £-j> L^j>j J_a 

ul (jl *3LA yj La ijj— iuJlj 3-otil 

oL ^ L xL >“1 (J—6 jlj— 3 L 4 4—jJ^J wliJj JL»J_ I 

c5j>o cj^yi <j_£l . Ojj-aJI ^IjJLJI j ctjIjIjJJI 
L Jlj^-Sl O^^aiwl IjI L>JU <J5j__>o J d£ j ...» 

5ULi lj^_^x» Ijl-* j iL-aji jJL) 

4-ia5Ijj iiJj 0~£ji J£iu <j! oLt <> ^Ul ^Lu>y^JI 

£>— • c_^ij — *Jl » zj \ ^ tLju .* 0 jL .> 0^ 

pill* jl>«-»L Llad 1331 JJ jj— 3J j ^jLwIa- 

.*15111 11a j UUaji ^1 jl£iSl i-«5lj ^jL-a 
fj^i oIjl^II I1j> j JL^Si (j— a 5 JLm*JL* O^l-u 

*L5J ^ 1 992 j p^kj-UI J- 4 JJ 4 L$JL>ljj 
.1996 j klllj 4 -oj^ajJI (3j..*.u 4-u5Lo 4jJsj tJjUl 


CHH d>L5}lc pljLiKj — j\ <jJx*j LaS 

CjULSJI A — Pyo J ^a i_5j3Lj J — 3 LZjLoJ — S JlJ^j_J J-a*"* — >0 

. ^ * " £ * * > ^ > ^Jlwu nui jLi VL pLiLJ 

3 till! ^LLlIJ i^LtLjJl fjAJu (jL^j ^3 L j 

.iii>uJl 4 jL^3 

i^jill AjkJLiw (j& 

cifl — j^ 5L — c Jl ^ J! !j_j» 

tlLJj JjI — a_» I — a jl (j — a A — £j^JKa) ol Jjjl! 

c-uL>Jl JjLjlu J3) iaSj^pJj j^ll*Jl i ^ju L > ^4 ,nill 5 
I ftujJ (5 &J-y iJ 3 -j» j ^ ^ jSjill 

jfc — » 1^5 jlj— jl A j^!>L*aJI I J — A 0‘\a..,,3jj t CjLjI 

! Lfla jS U 

» 3 j t c (_ 5 jl->oI oljjJLU a fluii * 


(... lijily 

c (5 jl>oI jjju>Jl 4 -oj15 * 

4^Jl>oI t-jjjjj) iftili * 

4( B 5si>ol < _ 1 . 0 ^3) ijjljj*Jl cjbjill 4 _oj(5 * 

>c >AiJl j ^SI^aJI oIa j J * rlfr J-S" >->w^PJj 

— aJI JjL — 33 l5 3_J| I aj sj!| .^\W L >JU lijj 

lljli £j» OjUIL) OjAill ijS+aB ^Jl I-Jallj oU I iullj 

^>Aaj JjIj 3 jl JjI ju (3-U lS JLc (Oji^lll OjLvIK .nil 
cu\ T* \U .n l L J J 33 JJ I ^L_>ua ^OLij L« ^I^JLkw-all 

. <Ljl>JI ^aaUa! 1 1 j 4_j3l5La{ <(— /Ijj^ 

(^^>15 jL>o| 0 * u^-h c>° J! — i* 

.ULa- i^Jjxll 4all jAjA;> 
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A V il£jl 


B W 3 UJ) 

rj^y 

r 

r jtiiyi 


ij* j *Vi ^jkTV 

lii 

&£• 

Ui 


s 


GDCZI 


£>? 



jjjL>JI £jj ijy&A olS^U ^Ijl>oL»V JLl* 


: i>* liDlkSI d»U15 jlJ^j 


^-ul 5 ; 

ol£il pj : 

( iaix> — wjj£ ) iljLoll iiMc JUuCL^t 



COMP UTER 4^i5J j^tiu c>^ t 

* 

* U^Usul cjUIS juJ Ofj 


: j- 3 ^ 


5J^I f-\ : oW 
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O* A i.;» o 2c 9 ji?i 0* ,«lii3iall JUt 

.* ^jA U^AiaJl o»L*l5" jJ jj 

JUiii j i jijjl “ 


Dictionnaire Anglais i ran^aiG Arabe 


12- Mainframe 

Cm ordinate ur 


13* Micro. computer 

Micro ’Online tour 

j-‘ y>J-» 

I-— :>! 

14- Mini-computer 

Minl-ordinete Ur 

j" yj-* 1 *- 
(y— :>•) 

15- Office computer 

Ordinate nr do bureau 

vj-**-* 

1<S- Performance of 

Performance des 

-Jjfcl. Ijl 

computers 

ordinate urs 


17- Fersonel computer(PC) 

Onlinateur individual 


IS- Professional computer 

Ordinateurprofes- s tonne! 


IP- Program counter 

Comp te nr d'instruc- tion , 
compteur ordinal 

Jj: 

20- RISC (reduced 

Ordinateur ijeu 

wl.«ji'C y*9*4 ji •■'j-*' ’- 

Instruction Set Computer) 

d‘ instruction riduit 


21- Satellite computer 

Ordinateur satellite 



2«l« ,jle jn$«lSil &o 2 daJfaJl 
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w 

4 

5 
15 
21 
S 
1 
20 
12 
1? 

13 

14 

9 
23 

23 
7 

11 

24 

10 

II 


J J* li »»f f f*« l 
4J*t**f hW 

vSJ->^ 

4r^ vj-^ 





6'>'r^ 







6 

Cb«**w rtMtn» tfc» . MNf »w mw 

Crafto ****** f«r *rfl»*»<C40) 

Uflx# r*r 

Gcm •Hlmtrtu* 

12 

MktMdUitttov 

13 

Mbd-wAlMimr 

14 

Ortbatevr 4 }*« dSaafrattiaa 

Or41n%t»ar 1 j*u 4 l lxf tn*ftk« i44vit20 

Ortinataar 4e kunW 

13 

OriWtlor 4c wl 

9 

0t-41n*f*Hr dtt rpcclillii 

" 

Oriiaataar 1 A*Jn*JO<i»* 

10 

OrdiMtcv Wotr 

11 

OrtJjratttu-indMdiwl 

17 

OWlMUnryrtln slonnrl 

IS 

OrdixatcaT ftlrUitt 

21 

Ordisatrar cpVrU- U»* 

22 

Ordlaitfar uittibul 

24 

CrdinifiK r 4V)ut if ncmcni 

8 


JaJ« 11 Jjoll jaj^H 0® *^4 



ja^oUUI jUa ll -aljUaiSI Saltt 







4.13411 .Hj-bJI 


J— * ^ .-<:■, J J o_-_,i ju\ 

j ouoji j 5 oJLSj i oIaIWI ■*!*■» ilAj'i 4 uLuLj 

C j < ‘‘* '1 J l < *7~ „. » I 6j 3 jJ)j ^UiJl ju 

JaaJ I jj ykx o J 4A^*J o[ I \a m t f 1 j t || 
. juSu j i-J— 

v -^» J-** t(i»l J Luc*il #i_* J_S ^ liMk;i 
O UJ lj <4AjjJJ 4 oj^aJ| t>totl] ^llJ I wJOjJcJI j * ■•*■* 

J > L>vJ I ol < nhll l ) LJjjJI <GjJU pjJUJlj 

ol — -uUj ol — >JJa_oil Jj_ u) ^ *-IU ^Il ,1 1 ^.l l 
c Ojljj} LyLiJl oljjull iclJj (JLsu'il 

: j—siyi — *1418 oWa— i 16-12 <>_* iLjjJLj 
.1997 Jji 17-13) 

j-bSl £>->£>) JLjJI f-JjwJl j->j 3 iiJ—1 <JjjJ| ILalS 
1 5jli««i’5(lj i cjIaIIL 4 a!5l! I u f 1 » 1 1 l*, ^ 1 1 j 
Jl UUSJI^ L_opJJ i_%J| U»U L-Ull 

i j " (jljull J <jjJL*UJI *IjjlxJ| ^ . igj i ^ .~. l ■». 

o-« ~ i -*y**3 i5jj_jJl j o^jLill SjLJIj 

4. j > 1:0 3^1 i ., J . > ll olo jj .p5U)(lj iiUwaJl Jb.j 
sLjO'ilL l^ji <ZJm_J>y LljjJl <jjl£ OJU-JI oioiji 
<_uSj 4j3 ^jJl ^^1 

CLiljj LaJI 4—aSI^o j , n5 o l >lh i n ,». I J lljj o-LUj LuL> 


1 1 ^uL«Jl i — ±*yd\ iiLtjli lj Luigi 

A-_Uj*ll 4 flk.U.U £->Ul i_JLfjoAjJ| ^ -Ju£L 

(i-"jAll JjjJI 3_^L> ) iiUiJlj LujiLl 
CjUj1> <> iS A^j jjl.1 <UL> t (1961) 

jl »J * 4 Lul l tljLJAlj 

JL^gVl 3-Uj*)l 4JLU 4 JuUj i^»l3oj 4-ouLwb 

J^->JI * ^ J uL£ il L 

.OjjjJl jlti'il j jj>JLLuxlij 
4-^>lk^il j wjOIII Lxwj 

OJ-ft jjjJI OAajJaJl CjLliu'Vl ty2> j 4 juJl>J1 

4_y La^i-vl I Cj L-»jUil < C_u I^j JlAjj <; d>l j 

(jl L^J t*uLjJjJl JjLj Lj> 5j^>Lil 

j tUjLii-;! U IjJ cliMJi- fjjj 

. LfJ L «" >■■» I j x *i L u j LujxJl iiJJ) 

6— ^ Ojjl . ni l 4^_uli>J ! jjjLSlJl j n ml l 

u j*i^ 1 I LftAJAg ^^uiJ I {jPj Cu-UjjCJI iO I yj y 

j L fru> jgj j 

c (1993) (1981>tL^I 

cjLuaiJI) (jl^lg cul>j ( 1 995)4 >;k j ^ >"<1 1 Lftj^g 

((^aJLSkII jOs«ilj ^Ikkll i-»a3- j iLuj^LxJl 
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Oj^iuil JUaiVI olLuuj oLJ a u J I wJjju (1) 

4-^JW^KoJl 4 » jjJ I) JJj-J /j^aS^U 

.(ijjjill 4 *1 lol Li ^ ^J uu ^ oJJ 
jL>^L x, ll>lxo LjIjw j ti*->UI ^jl>o 
t-il > tfl“ J ^iijjLaJ I a 5 t ^>JJ a utfJ l l 4ilJ 1 O-u 

j i L ?.»3 jj— £?j 0— 4 4 ^jL».i>J 1 JL £u^(l 

£ Lo5 c (4— b^i^a-#) 4 — >jJu i^jL_u^£>j 

oLi> £j-# 4_4jiu 0* O-^ tCxy^u^i 4 j£-2o 

oLpj L« ^j-Lp kix>LJl c L x>ltw\ oj LuUjIaj 

n n>i j^j cfc±jnji jaJ! 

^4 c^LuajJi sjj> Ji^ii 4-i>jj 

L^JU^IjJj 4*JJjJ|JI 4-iJJ! jlPJ OjJj~£? fj^JJ C O L>JJju*x1 I 
. I J6L> o- 9 t Li jr°3 L_^->o 4 jLww <wljj 

J J-4jJI oLJli-iil J 5*1 (2) 

oL>Jkol! 

JVt JJL-juJI) JjLJuJl 4ill JL^ /jj-tfjJU 
^ — l^wLi - 1 " cd L^JJ a<! i 0 .1.1 
^l£Li)ll 3^i 4 — iL>Iju j JjUil 

ol >itx^Jli dj-« j J^aJI 4->ly jy-H 

Jl J^l dUlJl 4_I>N 6-o flJKl« 

<j_p s*’ g ^ jj t 5 ^j!jJJ L> (jx^iL) ctj 
O jj L>6 ^1 jSjil j 4*j3il JaaJI 4-CV-fio 

4^Jlyij ^jvaII ,JJLUI J1 4_i>^> 

6)j ju 6^ jj mi nil 


3 L^*JI j— L$ — *6 y c 5 3 — ll 5 — x>jjy£dlj 4 — mJaJI 

~<l i >• dxSjLj L*f 1 4_u^— vL>J I cu Kj ■ * 1 

4—ujxJl <> 6* 6“* ^jL>u ( yi\ 4ljl>Jl 

4_x>J 1 kZ^Lii) I ^_iJjL>Jj j-js-JI j*^1aJ 4jS!^ 4 4-Ltli <L*J 
Jail— >jJI 0 J J.*-"il 1 cjLuSjJI t 4 jJLL*JI 

^ *jv j ^^LpJLP jj-JiSjJl JJj Jl*J 4 olSJ l JJ>1 jxJ 
4 -_j^aL (w 9 ^-*3 c L-JL-J yui\ ( j A w u J 4 

'iUT v .-l5Jil L^fclp jLw jyJl Ujjb^OJj OjOiJl 
JajJx>Jl jj t 4-Jl>JJxjaj *iLlj PJ J j£ 

a j . jC 4^1 . -j c-l ^jJ ^>-*4 4 — a£-oj — 1 1 4 j l urt fljJl 

,-il jvlk^ll j — ju (j * — j i-Lo5 i^L>Jk-a^ 

.4iJjL>Jll 

J_^i - jJ 3 ^J-J jLLw^l Lj»5 

Ljl>JJI (j_P i_)lu c j^ .«u l -mSa j 

v_iljLjb^l JJ t^ — j3 jLii j 4 jJ 5 t i 

J i l“j L_>JLL^ai 1 6iij *■ Li_> I {j>4 a 5 [1 I Lp La-^u I 

. SjjjJI 4-p^jlUI jjL>^JI j l^-A4 *y> 

ojj^jJl oj-iL c Ljj>Ll3^1 i-*JL>J I a*jj 
c 4 - ^UjI i-*4-> (jj-o ^^Lp L^JIapI 

; JUJI y^Hi ^Jp 

^ o oLfivtll 6ljJu Ui n^v*i : Jj^l j^j-PkoJI 

Oj^uiit JUwVI oLwaj 

.(1997 Jji 13) 

: j>^l 
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JLjkJI j jLIl-MJ 4 oU-Jl 2^-Jo Lu 

.C^UjLJl Jjjj jiljisiwl <> OjiUJl jJiuuj 
• ^ U^rfxt I I i.f.yi 0 

•***■*) J44C Ca hil l JLtf / 

— 4_t>JI oUU 

(/— -O* ■ iL -v a*! — -k oi J! J_>jall jL-ii 
J 3-»U (J I3< J_J5 £j_£j J3 .-.I ^IU „.ti 

oI*1La 1U i*iJl ._ilai« cjb.l> jbic'il 

wiJii* OjLJJalo dJj5j C|^|jj»ij (...^jLii^j 
ts-k '-*"*3" ^ !j- >l h .,t U l J**J| 
l« y> 3 <ol»liwJ| Lf^^J I j I f Klj 

(^lll ^y^Jk-al! j»}Uyj iiLuiJl fjji* i_.ljj" 

vIjUvI La II JLx« j ^J*J| <jjLlJl OjjJ " Ifj kiuc-ji 
.(1986 "UjjJajj ULc 

(jl ~ U jlj jl— Ml i-iljiU UjL — J3-ju1i (Jjjj 
“j* — 4_kj | J 0 >lk ni l |»!>LcpU 4_ojjJl j<, A .l l 
Oe^if-ll ILuj£>J| jj_ij 5-u^SL^Jl 5_u^l 

L^j ^L^lk^ ^j\ 3 j_|^ku 

oL>UwI l ^ oj-Sy UjLc)I ij — ,L_i 

iW— *" oi c5j-i I— »£ jj-I 

4—iiJ^j £jj_il| |j_fc »j_Si 4 _*jLU J_ftJ^ 

LS - ^ ol_>Jla^llj ^jU_^ 1*1I vilISjula -liujj sjLkJjj 

.jjiUJl JUA^aJl 


JL_>Ji 4 .... 1 a LaJ I o Lww ^lIj 4_x>jp«J I oL^JLLuaII 

jMJ 4/ >JJx^il 
ol jLi>VI ( 3) 
oLwbJI <ul5) -<ult / jjiSj}} 

.(S^&LiJl — Opj^ 4ju*l>a iujj3ijyi 

jLSj^i ^ oi>u# j ^.icvLJi ^ 

: i-JLJl 

I cl> L>JLlx^x*JJ JJLu fUu £>j * 
j **J* ^IjjJxxJl ly# j L^jJj ^kUl i>JL# 
— JL— ojVI o Ki * j oU>Ul Lc^ jJ jgju o*j(L>-* 
t _)— ^ j j t (^JJ , , . lu Lj^i jJ I — i_otll 
JjJ-fj ti-p- o-» 'iLJJl lift ^ cjISMJI 

(j-# UUJlj i-ujjJl oU^jJI 
^JJiSj oL-j^Uil slii^ (jl « 

u— • V] w ojli’Jll CjS-*-> 4_u j^J I oLjLd! 

<—> ojlil kZj lj L >.^. > uj ) ) a( 1 <yL| 4 jul> 

4-jj.aII ij j — t oJ I jj l^il — Lwj^Jl oL>^jjJ| -’JLsj'il 

JjjJl J (^J|,.. 

^U^Ull J yJu fa* 5jli3L-/^l faS-v Lf O> * 

i-t—wLiJ <Zj\ — £--^ oy ^Ij c i j->JLLua1| 

lm (STANDARDS) 

c JL-wKl J_l, spjll 

mL>y*j, 3 t (Jlj.s'il) ol^Lill 

,^Jj . > . . 0 - > JJL w xl I 

*zj\juj-J £ Jlj ^wI^aJI j ^JjfcJJl 3 jLc| OjJj^ci * 

-LiUl j^I>o i^L3Jl 
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(jLj d '< f LUlUI I t 

Jjly Jl <£Jy 0^-H oi* 

^ I y “^ i vi-.-j -i-i. 4_uj£ oll l . t i 4 -juA j 4— L»L£w 


^jyC ill j tijjj-eJI ilKJl Jl 5j£uJl ol» (> 
5_ujJl vi>L15Jlj i^Wall fOAUai o^lujl ^ 


J_«j (jjJl djIjjidJ (_3j-£>Jl jlLL>^0 IjjS 

j J . U *i j oj'Vl 4al a jt 3 4 ^u*Lj'*II -dA^l^iH 

jujJyJJ i-4j!>Ul JJI — .yi J! vio-Ul uiyu fj .iAUl 

ol Lol^il Jj^j 4 Lu^— ^L>) L-j^aJ CjI 'fclK.irfi.sii) J^l 


. -.1 -wlU ,■»! I 1 ) 'n.O (j_4J 4_U^*J| cjlfl.’ i— ■ * « ll 


.JLjxJI llf-j iJsujjll oL u l "J ) Jl i-JLil cijj^l 

Oj^aj 4_»i J-5i ;rl_pJl f^3 

t jUo-i'ill ^ ,y-^l Jj-^ 1 J 1 ^-^ 

j jlS < X. i tl—juij ilJjj UT ol ua'u J 4 j£jJI Jjljkllj 
Lb jjilj - lc ot>L>jjD J'il i_L_u-alJI 

5 !iL 4 ot»j J— 4" — ‘\y 

.(KL- ONE) 


j__**D Sj^L-JI oLJ^I ) :d*OI 

di 

(1997 JjSl 15) 

O^KJ 


■iUjwjVI J— **JI J — =-t^ (1) 

i j j.>jL-»itj o l . " ► JE .i 'U I ( j ' g ) 




oLJajdl JjLu oLjU : 

(1997JjSl c>yXly*~uj 14 ) 

j^naJI o^>j 
» u*« jjSSjJJ oUtwil Jv* w (1) 

4_Jl>ld* £yJ>y j* J! | ^ 1 >-LJI jLii 

...ij i_>_l5L L»L>-j_jjj jJjJl i_ilj— a'il 0— 
j j-v Ik^Jl ii/L_ojUl L>y^Sj JL*1 jI (> 
qUCjl ,-^j CjLiknj Jj-jjj J_sIj5 ( 1 m 

4_1 L>Ijj tLUi j JjLiil .0L.3LJ 

2 i U 'll jj__»L»ll^ y , L m i ’ c j J-t!-' 

i j l~ >> » (jj > ol— J mII JjLjj u^ ljj j 
£>_£ 0 J <4 Ue j L*£ .iLiLyUll ijij'sllj 
jl_cI^sJ ^jUI tljjJl j Lfj oi*y 

jl 4 9L0I sL^J 5_j^£ll oliill cjLJa*II 

jL>ly 1_° (jj-i ^->3 J4 aL -'^ 1 ^3^ 

j 5j > ■ l l XaS j .iaJjjJlj 4 _jj jaJ I dj 1 . .*.. <^1 1 j dJ 13L-J 1 
i t kil l l yS’ 3jjl— aJI 4_JjjJI (j-djEall ( jSz kiwvUI 

.(ISO) (jjjjUaU 
2ujj*J\ oUUll cJVI JrfJjSJI (2) 
j— S 0-4 -to— 

(^u^i J5n OU.UJI 

i-TijJJ o^LaJl t,jy^2 -USjj j ^U< f-* 5 

mu:, ^ IjLiel J 

5_c>Lail SJ^IjJI :L«j» O^i 3 — 0-* J 
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{j^>^ -guJl Jj > j oj — *1*11 o»l — I <jl 

j ^ LIS <Ll»3 ly> jx£ oJLijJi OJJfc <j\ jjj3 

ju>L5 "cJjLk* <LJL » " ^JJsuflJ l l jJULAJ L^JJ 
L*£ , ^ Ih . ngl l JjLaJLlj ^jj ill JlajJ 1 jLul£^I 
olojUUl i^JGl>w| Jj JooJlU Ltfjl 4__3jjJl OuPjAJ 
lj <L> ^Ll DjJk <jLj^ oJUjCLiI Jil\ 4jjk^Jl1I 

“ +4 

I I NjJ I J . ^ I ~ 

* [ j - L ' P 4. 

Cj UKI I JLaajLwI — 

Jl £y > jJL S6BD ojlcUJI JL&xjL^I — 

.jJlSL j! jk>U« 

oL-uAj Lc J.a.u„fijj ; 4— jjLajy jll OjUll — 

— U L-U J_ ftJJO £ jhfll llj Jl 

^Lx^l jjjill oLdLs 

4»j-u5uJi 4— *1SJ I ^U-jL dil j J OjlJJl oJ'il OjUll — 

» C>— *) J-SljjJl JljJl>o ; <Cw>ju «uiS JJ 
.j>MSJl r U3i 1 ^wxil ; jjvIjJj 
(j_c <Jjioij !>LtfuL L>^Ljj mJL^IjJI ol*j 3 l*£ 

* CUjaJ I 4aJJ 4 -Lu S j <oi J-O toljjLXj 

^Jtwall 4ulu 'jle <jjul II j5fl ^ j*lJI (2) 

4_JS) jjL*> ^ a J>oJl JLA£ / Jjj&jj) 

(^^1 — S^jUaudVI 
uij— fcll! J— 4 i*i Vlj.* j cio^LJ I 
jLoj-c^L Ltwxl! 4 -lL iJ Le> (6^11 ) u-L-ll J*-ll 

^jixcl L aS c o L jjo u iJ^lj (jy£ l o Jj^? ^.Lp 

: <jAj 4j^ujudui I LouJ I OJli^ <j£> 0 ^£3 


uJlWI out ^JjuJI /SjljLfVl- 
(l^jAJlU ki>L>J*iflj olwljjjl JL0JL») 

; ^.u ^Ld 4J jjJl D JJfc oJjLj 

oLujIaIIj ^->ilisU>Vl J4 jJI “ I 
LLJilll JJ S_L>UI cxi/ £ 5-^1 li-fc jj 

: 4JI1II 

q L>u2j J1 ij~-4 ol >lh.r>ll dJj-L ojIxLwI 0 
j_j_ku I— ftj^kSj oU*<u— Jl (^> i* 4-uLjLJl 

J_aaJI 4 j > ^ L 4 — $-> (Jj 4-uilJ! LljljLli^^l 

6-» ^j-pUIxjxII 

^oil JyjJl iZjLju tL/jl j4 * 

oL^OjlAll JjL-jJj 4 4_> jjJ j i"lcl ..i.j 4^L>jjLwlj 

4^>JJau£xil 

,4aJJI 4^9 x> j 3 jJk«x1I <ju* Jul^J j oLjIlll * 

^iJl iu — J- ojJI » 

: J-aJu 

1 al p i Ujoll j jjjJl (jloJl Ju J l>o — 

(jljuiLj J ^^JLtx-all L&XfrLu ^jJl 5 ^jJJI (jL 

.C^xuxiOLlI ^j-taJjl Ijs L^VjJCLu L UU jj^Ji 

^j j ■ 4J j 1— to I — >JLLwail (j — 

0 — 4_*Jx»l j j h t ^jl JJ 5jLw^(l o l >JLtxjil 

4--»jUI ih . n ^l tL-S-lJl Jj U"t Jtl yj f toL^JJsu^xll 
. O L>sl k * n & 1 . 1 jjLJl ^yjj^iil J-ojjJI 

(J A I4 * 1 II pup 1,-^1 1 oLJVl — o 
.^lkall tJ ^A jJIj ^UA>oll 
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|.Ijl>JLwI o-t LfJ jy-Jl 

._>L-u£l i_$jLf-j ^UjLJ! Jl>i*JI J Lf*L>^b W 3 ^ 
(ij-i 5-*>UJI #1 > 0-* 5 .L ilV u j Lf-xjbyj iij^ll 

ij l *■ * 1 4_jjy*JI ol m » < lh p. o il iili yl (J— ^^ill 

i tf ljuJlj A amuII A * Jl * P*i U,J^- J 
1 »^ -j~ll *~'l y_^5j — -» I— «*> tLj— »-* ^LcLi1»j 

• M ^yl* 4_u^wb»Jl 

pULufaHt J ^Ua-alLi 4_j?5Uj -(4) 

^IjVI 4_J 5) f >JI Jutf /jjtfJI 

- ^jjl HI y— x>JI 4jjl wVI 

(c Uu -Jl jljJI 

|t>oJLj ^JLkwail Aj^p <Cdj3 J jrO UJI JjUi 

(> J^k tjH! ^L.AiJLj 

4 _uy*Jl iiaJjJl ya_J~0->'J_5 CyLiJl lia j 

OJ^. B j3 j2> J!j tiilyl lj\ji J! jlil ci^jaJI 
y^l J_> JJ {!> (J la 5*3 UfO* 11 

, 4 _»i t_>^rfL>Jl jilj3CL-»l UacL-ij yl Ijj 

Jl Jy-xll jlrfi M3 t Cjl>*lkwJL> jilUJ kti 

u-iLjP ■ ■; ■; v^L>Jls-all 0X-* O^-i 

0 j «> jjl yi — M w->L_xaj 4 — t»U 4 __i>%lk-cu 

5_ja^j jl_»l>l 3Hl£— ij Jl tjaj-tj L*£ .ijuL^db-oil 

JilyJIS J*>uil <> jlaial hiJ* Jb 

tOJAKJU 4_td-£ j 

UjjJj yl (J 3 -*’ jjL— <JI J! <tfli ^yi j 

.kluJaJl jJla-alU 


(3j) 

lj_» j_uk: o»LJl£L«l ( y^> lUloll LS 

t j JJImIIj 4jJy*JI ^Udk w ail »Ui5J J 

Jl >jl xi P Uw* £>Jj J! xii-*ll *-mm - 

j jJWl 

oUdfcuail yC tix>Jl o»Ul j (>l£Hl lia glaJl “ 
.l^UyuJj .lliJl Ji-b 
. tiLuJl {J&M - 

J^l jJyll kk* - 

1 - 1 1 1 **.. ^ * n 4 1 . n 1 1 

4_»JjjJI yJ-4 L«lJ i-HVI <U>' yHI ^Uai -(3 

b 

yjJW - y»«Jjb) y-JjJI jp Ijyfk I 

A .d..U" 4_^U ^ jj>j 4 _Jl>!j!I OJ-ft CuJjLjj 

j 3 l <— Py o~* J 3^ W — ’Vf ^11 U-*~*3 

j ijjJ^^I J! <#jk\ o* ji ^LUI l^yL^ 

J^l Jl JyL-Hl y^j-^J .^L-^b JL ^' 

Ij jle. ^1 ^yjl 4-u^.bJlj ixUill 

c f xJi lts -iuklll J' o1j> r 1 -^ 

I j i—JJyJI 4— Aill y— « 4-ll»i ^j-lc jLila’ilW 

Ujuball J^'j- 6 -* S J-^* 

la L»5 ^(^^illj J^Hl t(J^>aJI ) 

J^LiJl tiljpi J jl^V* b" j3 j 

S_jjju*j 4 _>jLoy iJl— '- r *— iy*HI lj-» yi Jl ^ 
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o-*j (COMPUTER JJU) <aUI jm 

i J.I J C L J I p j j g 1 1 l-lL^J LJmJ U k4 jJu> 

* — *3+** fj — k Jl — u*jj* <— 
wJ — JjJ 0 Lt U li jLjL>o ol >,lh.ru 


4 t tt.n » 


£-3} ^Lbj I fl U . <Vu J— >ljil OJu* 

'i) MERISE idb> ^ — Lc jL^U 


t JJl*jU (<j j . nO . y 0-g JJ OjLi^JI i— /jjJlU 

c(o^-JLS^J t U j ^3 

* J «fti .4— X4 JV JM oUL*« SjuC 

l jJ-C d>L^yjl (jj j^iUxJl ij£>j£ c 

(*Lb-Jl L^— « d L > o^-h <J*Jl *^Uj 3JI (j-wu i-tLiJ ! 


cSj — » jJI jjuajJ) ^l_uJ» £-J j -(2) 

AjjS-all 4 -wjaJI oUJK<vJLI 
fj— LJI 4—J5 ) v A t jJdj s-Lol /o 


— OjLsu^VI 

£ — 9 j v ^ i,>J L^I L ^ - : J > )ji4 j Ujl>LJI cjJjLJu 


^LjISU ci>^J! Jj^JI cJul^lJl J] ix-JL ^1 
il>jt> ^^JLp jLic^U silljj 3J^5LaII 
4— fciSJl d-j£ij J 4 _>jj1aI| 4JbJaJl J.JU.uj .^aj>oJI 

J! U*Jj pd 4 — j - uljjJ I I fr J L w ^^JLt ui j^oU 

6>3k4 |^*a* j 4_V!^H u— C iijouJU iiau^uJl 

4-> >_..t ijl 1 4^ji^oaJ I 0^->oJ I O lL^ 1 1 jvMjJ <JjjaI ^jUxo 
I^A Ji* ^ jJ a llll jJjJl 4J->J01| US ,jUjl>^U 

L ^i L-SoSjCJj Uu>0 obJUl dUu j pLfeuJl 

. fjjJyjj 


4--JVI ^pJUJIj ^Jtwall) : £-4^1 Jj->^jl 

(oUU 

(1997 oy\£l j x *~vj 16 ) 

4-UJ— ft*»L»JI OlLfjJ x illj Objk^ll djJU (1) 

4^uujJall oUJJ 4-jJ^fl 4 j>JImU 
A,, oa> oJI a—* jjdl )JMj» ^j-oo /jjJSaJI 

(Wj^II/ Q^JuufoJl) 

^->L_jT JI ^ jJI — i S — >uJl 6 Jlji> cu—i 
4 4,i, -U jaJI 4-aU J_JL>uJI 

<-LflJj j . 4_u jaJ I CD U>.1L,. ^.Q.1.1 dJu t-IJu J 

4^>y y *5 u J I CL>UJJ| C^UUl <wJuA { jLz <-y^\\ 

4 — aS Ij^oj 4_o2dlj 4 *jjjJUJI 4_5jaII J, *t ^1 4*jlL15 ^ 

jl ol — jJI JJ j-^LkaII (j^Lu c^^aUJI Ju?l^jJl 

J Jr6^ U^) Ua^a I I cuUISJJ jj«cxll JJj>oJl 

j L_aS) «Q,.^x.U I oUKlIj (jk^Kall 

•(j^ 1 3^3 &y« 

ji Jj-mcJi iiiLdj jj j-eUsJi jiui |kj 

J ujjj O—* tiiUaul ^yA-^All 
j*-* J-^ ) &H o^psi I 535UJI 

(....y-jJ iljJ t<^3 t|k^_9 jjlaJL j i_u£ 

JI J^ku 0 i 6^! 

0J— ft I_ i . _ ; _ ; < T~t £yo^t j_oL>^J I J jljj tJiUj Jaj 

tojl iij £-*jil CliLftJJa-oil dJu j oljJ^I 

^ * 

(*>^ 6* IjfoUwl J>lj* JJ-aJl lift j L > jjju 



170 




Jil — >$\ J* L-t-i UjL*^ 

, A J JlajlII laiL^jJlj iijJ-pJl 

1 L -jpO < — J— Ji ol^-PjJI u! (2) 

f 

cjJu ^3 tijjUdl #J— J 3 U«^*J 

pUul 1 _JL> j ^ J* tl^L- 

— iyi j <-»jA I <— jytUlj W*WI («U^> 

j 3 Jl»jl>JI cjLuiill ^a>w 3 £>li .j~oL>JI 

0 i ^ 'ij j*W ^ WM 
i^ 3 i ipsjj nJ^L-St oi>*i* ^ 'ijUv 

3 iJ iiUI JJ"J tciy.A>JI J! ‘W’JLr^ 

j ^JWl oLlkil o5l rJ *i*li 

;l^ji urn d^.x»u j ^>*k!i ij-» ^ -&k ( 3 ) 

* 

* LoJb t (]>^4 I 

ii_ijjj*JI ojLuHJI JU^L — <1 

Lw oLyUll oli-ij v-u— l_pJI U— ^ <>3 

* 

oUJyj oUIJp-mj Lpjj 3 Oj^ 

L f |l ,.- - I j-wjjJ (CORPUS) i-jjJ-* 4_1 ja J 

I ^ *■ « ojli'jllj 

j,L» 5 i j^Jj Uj>-UJ' oUiUJW ULUil ojjj-i " 

(^_6 ^L-o9 t < ,»j»JI J ^ 

I j -.<.-■ I v _yJ| (i^AJJl <***' 

4 _ill! JI 3-yJ^JI 4-*3 SjJI (H-jUoi- jk-jjij o-> 

.Ljj^jliall j^oJI ^ylp Ujj^I 


2 .el *.U^ I olj^JUOC C » l £ .* fc ^Uaj “(3) 
jjl^a 5 j wl>) 

(^!_>>JI -U^yySiJIj fjWJ C*»Jt 

p\ <J _^JI y-*>* *-*** s? 

JL*i-J Jy> 0-* f^ 1 

t 4_^UL**il i_^*JI ®£*-AH 

jjJIj Ji* Uo*JI ^ ol ** IJfc 

5 aJIjuj tiij-ao ^Uu <>_)-* *-*^ ’ST^' 

^UJ & <3^> ‘J 51 ^ Ul ^' 

jt_^ j u.1 JI i_*lukdtj S-<^JI ijjJl 

^ J! c-ii o5yi j Ua. cUiL^UIj 

Jj_L fL-y Jl—>-» J fLJJl lj-» 3^ 

^ ^y_^Jl v^LWJl ,>y> <>^ 

.y’Si 

BjJlJJI J— jljjij ot5L->lA* cj-ja^Is^ 

J_*J1 ^yil Wi— * ' oLi5U 

^jUii 6 -« <>* *— b J J 

.At M “j^r ^u^yJi o* *^*3 oi^-yJij 

ol R->»J CS J W 

• St 1 

SjJLJI J 

co-Uy r W^i 6* fy. 4 ^ H UL)I d ' (1) 

J £,1^1 f>3-U ^ J! ‘jU^ 1 (/* 

oU5j <> -UJ>^ ciibjli* <> ^3>i ly 

4 UjUi j 5 X^-*3 °^I) 
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j o»L»Jl eliaiJl ojJuJI j , n . t » j (1 

^luUjJLaII (j ^t vj j AjjLjjJ— all 1 1 j^Ij— »J 

Jlaal ,*il ^1 £ 4_j|j o — 3_jJ I J ^x>u^x—ilj 
■JjmuJ 4 £)— ft OjjLuaJ! obv I h . n il 

o^AUIj <£«JiftJl £*LvJI ojLilwl ' -ojjajJI 

j ^ .ii j (jl 4JLt (j— 4 1— • J— j 

, UjljJl>J 4^Ul 

Ji — ojj » ? ». ' * -f> » oj-ii-JI J tJ — (2) 

JJI *y 4— )LpL <_Lyu-)b 

Aj£a3 4uilj JLdul ol^l5 4 iJljL> ji-^l 

4oLjl wit ol£uu-£ jJL-ft 4 —mJuj <J— 4 

/’o^^JU^P 4-JjjJl 4 j .u J 1 4*^3 Lvj 

c-^ -o j ;t_jujAjL_)l Jx , m<u xj GLii * — flj (jl (3) 

jUu^L c 1 , 4 j„l.gj3^ju I oUliu'jlJ 

cLjU^I CL)Lj>^0 Jj )l j 4 — «n^x>uU 4 JL-»^o * 

Jl k-juSil ^jJl oLIxjJI OJLftli 

Jl 3 I jLJfc £)l ^^SjL-*iJil JJ ,l^-*xwl3 

J £ 0 ^* J! <>-* >**! 

oLUUIj vJljLft'il J-Jj <jj)l hll J-vIj-li jL^jJ 
. <-uAiJ ».. >">5,1 1 1 j «.n^ ^jJl 
July v-jujajLII jj ■>■*!» uu (4) 

o_> jaJI oLvlh.nl I LJjju Jjj-Ljc ^LojL_>I 

t>4 J^juJl oift (>JJ JamJuU J-*£ 4 h> 

C ^5 J->I 4^_V £y4 jjdJI J UuU X-Ju£-ftj 4 <-^_V 

JjLlJJ 0 J >-y> 4_uj_ft <5 u_ * U*» j ( j» -nj L_*j 

, 4 AV,lh.nll oLbuJl 


oL>Jbuoll J : UiL$ 

OuJlvJI j.nwll J oL>JLLlaII OlVo-^I JlJ (1) 

^aaUj 5 LfJl ^k jjl JuLft4<5j— a5 4— Uyftl o! 3 4 4^?l> 

Ljjjv Mai l.fU.>Q 1*4 c Ojj — CO oLj lV i 

Jl jkuJl (jj.ajj f J l^J ,4jLLi!l 4 jjL--o^I I 5jL A> Jl £h* 


^wftli 4 ilL-L> (J— * c lj— ^ t 4 _jJlV o jJoj oL v.l i r » — ni l 

L^jL->JU^j L^jj_v i±4_^v <J-* ji t lfl If a— n j 

(jill j_4^l c 4 jL-» jl>J I 4^ujjiSJ*]Jl J5L- #yb LfJjUjj 

^1 g J*wl I 4 jjljuJI oUISJ'VI J - Ai l jLL->o 

(j-* 4 4 jj^-a] I 4jlLJ I j 4 n . j v . l l r> .. n 1 1 A-uljJ I j-J^ixr 


, LaI^j oLvJLLuoj 


ojL 0 ^IjjJ Ja^i U (2) 

J Lj~o*rfa30 liLx4 ^JjjJIj 4-uIjlu J ^Ua— nil 

j*X-4l ^AaaJI 4u-^jvI^4 (jA (jJ 5x4j-JJ 4-uj_aJl oLa^LvJl 


(jiljJLu 4 jL-»Jl>JI OjL n v l I j 4 -laJ— aJ I O L v.l . L>— ^xl I 

. 4. » J l o j i-uxU 

J jMLul 4kjJuS O jht ; jIjjLP^I (3) 

4..I Vilh.nl I 4-j-#— ajJ| M >• (J4 4 ^JkUjU^JI J— fc*Jl 

<t ^>jjJuJlj UUx ^ullj 4_J>JLaIlj a_>J I >Al a > <j—4 jl 

4 3 a > i*l I O^lfu-i)!! jM-J ^ 1 — t J£>\ *a> Lu 4^1] 

J^5jvJ| OJLVj JJL0-I jj L*4 ^LuJj Jl Jji—wlj C_ijlj_J 

,jL>iyi ^^1 oi-uii J 4jJ>JLLwall 

Ob" jSAA J OL*0 JJ 


oL>jjiiIL |» jlojJ I ojJuJl J (jjSjLXll Jol 

: 4-JtjJI oL^lllj 
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i — oJuJ I JU^t >1 (jl >Jl 

L— &^Lp J-£j c<_uyj| JjjJI j 4 -jj U jJUJLI 
JL-jSuI culSu_wj 5 — j->L CjIjJJ >*"* <j—» i-ij^UI 
J! j-blj 4 _Oj£ CjL +3*4 Jtj 

.m 

ojjjJl JLpI <j4 uj j tfj 

BjLoJI (J _Uj C SjjJJJ j X ^ A> oJl j Jjtf > £>4 <Ji> 
j f i * LL>I ( j4-ll <JUUl 

^ j oj-» 3L> tiiiL-SJI i_u^All L£LIl 

6— 9 iiis 4-UjjJI jUai'Jl OJ^Ujj JJUaJl 

L>^^> Lj^Iajj bjL WJU jaIII ujuSl! jkPjJl 

^ — U <jlJ=wJJ <i I jl» I <LuyJl <ilL#j <Lob ^ 

,(^£jl4 4j>j J-oSl 

(. 4 4 i Jj iObij 

feUaJl <tI»J 

:ojuL,V| SjLJI 

p 

( l ImJu ) 4, ^JU*fL> jl^J> — 

u HUH dju_»| OJlamJI — 
(bbjl— C jJU^aIU OiL/ljjJl Jl jJLt ) 

c5 >Ojll JJL>U> - 

(JkLjJI — J^u^UJ ^ybyt 3^* ) 

' C 5 &twU l - 

.(JsbjJI — od.^ljj nil 4 ->J-*->jJI i-jjil) 


^ j :o uJ^li ^jSjLSil (5) 

<— jJj u l a jJl 4Ju> ^.u JulP <4 LojJbl 


0 — • UJjjJl <J->J^xuail UjLaw^II 4-JI Ca^JuI Li 
4 n h U I j 4 j*ju1I c^Uuj J^_> 


.(^WAlU LJjJl 


<5u .. ^ , t ^ — Lp <— jjaJ *L_b JJ 3^—cjJl (6) 

d^l — iLSb^/l — jjjj (CORPUS) ^oyjjxJ^r 
j 3-Jjoll aijfc Jl Ij-fei c^JLJjJ 5_#3^UI 
i-uLJJI t i~£>t_>o <x>JLtx..tfJl <^>L>oSl 


,<jLu 


J-aIIJ 4_J*ijJI j^LUJ a*\ \ .* <-LJu ^JLp JjjJI (7) 
(WORDNET) Jsl 4 j <j15u* gj 
ij (jl JJ c-JL—jjAjJl Jxmlu C-Ju fb O^PJ (8) 

4 IjJ t|^>U 4 oL>JLl3ua i l dJu JjAju 

‘ ^Jj Li JjbU <JLoLi <aXwu 
dj— i u frUu] j 4_u^*ji jj^_>ji (i) 

l^—dljuftl ^ Ip J-j3jJI 4^i jjCLU oL>JLLiuaII 

4_wliblj — >oLuj 1 j L^iiLw^j 

.L^ju 

J i /. a.aKj 5 jALkll cl>L_>L>J I (i_-») 

. ku l>JLLudi I wJ^lJ ^_» jaJ I 
-*l juJ <JU^x — 4 »N | uj| j , I (^) 

^-jl-I5lII j>^jL_>o ^5 jJ f oL>JLLugJl 

j^_Lxjj c^L>L>Jl J diJjj 
.o*Ull oULS-i^lj I 

JjLjJj (jj .anil 4 Jflftl ojjlll j (j^SjL^II (9) 
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— ’jj’j*} I JjlC JJil 4jl> JL4 yilj uuil 

4jUjaJI 4^1*11 


jJL> ^ *J — 
— JL0J Jill 4 jJ 5 — ^WL>JI ^£j* 

. O J jju Jl 4 -u^aJI 4^1*11 

<Li,i,nh *L1 .J — 

4 j»j U 1 1 4_JJC#L> SjLLwI 

, 0 ._ujjLl i Ojj ^ * >i II — ^^fcdULtfu 

JUX& y_jjkl.ll JU£ . J — 

ol__*JJ 4 xa&jJJ ..Il^-ju- 4_juL>JIj jLLw! 

. 4_j_ju jpJ I 4 j j j » >1 1 — 4 ajL> — 4 _> > ) I 

JJUl^ tJJ JUJKjJl JtAft . J — 

4—jjLflj3^l lull 4, - jJ5 “^Ljk jIjLwI 

. 4_wJjjJ I 4jjj^-*J>Jl t^j^g g uJlj 

-U->I j j— / ^iy~, J — 
(j— 4 _ajL> — j .AI^. t J)Li_| 

>J I “jJljjjJl -L^jiSsIlj yjJUll 
. 4 jjjuSJI jJ I 

<jJk Jj>4 .J — 

4. -* .oL> — CjUjJaIIj C1>UmiL>J| 4jJ5 Ju*£ 

J*A0 <1> — OjJbUJ l—i^LuJ I— 

*^*0^1 


L U*JI l 5I ijl lpjJI frljjAJt 

^^>0 .J — 
i-UjjJJ J^l oUjJUil jJJL>* jjJ* 

<11*11 ~k bjl I— 4^JU>*ll i-ijjill 

4jJj*II 

^ydauA* ,J — 
JjbJ* (^b^*) jLL-I 
— kU_jjJ|— (ji ,.Q \ ^ *11 4,, jJ*->* 1I 4^—/jj!l 
, ijjjiil 451*11 

Jk*>u .J — 

4 51*1 1 — kL— jjJl — J__y^jJJ ^ikjJl j_5jll 

4jjj*1I 

-J “ 

\1j\ >0^1^ ol .jljjJl j_5j* — 4 _jL>L> 

OjjaII 451*11 — kbjJl — jAjlIJ 

t-JLkll CluT i^JuuJl .j — 

vl^l > / j ol «jljjJl j Sj4 -*“ 4 ■■■*■> U 

. KjjjaII 451*11 — kbjJl — v-jjyiliJ 

OM>)JlQl> Ij5 jt& tVjJl frjjJLfrj! 

c5jU 2JI okL *JJI juc . j — 

y_3 j„ Jollj 4**J*Jl 4 j^jJJ 4-o UJ I 
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- ojjjjvJLj < j . 15 —^,,1. « .<L> jLLwl 

. ojjaII <£S.*1 1 

. J ’ 

djl >u5l Ij cut H-jljjJl JL£ JC(U (n±JU>Lj jtjL-/l 

4 ^ujja 1I <5UUI ~J?bjJl . l^^aXU 

yj-w Ju_>v® . J — 

tf — '^1 

L1UI — JjLj^JI — jSjil 

4_UjjL11 

i-JJuJ JJlil OiP . J - 

— JpL^jJI <wju^j*jdj olwIjjJi 

, «Lu jxl I *iU I 

tf*- 1Sj l - J_ 
^^^b-z'j!! jJlxJl cjUwL> jI>JI jjJut 
.Cujjlll <5JLail — ^5 u-m»-aj } 

Lr-^J J V I L^ 1 ^ 1 C* J| y • j- 

d»L>o S i)j d)LfljjJl JL0 ju J j di->b 

, ijUjpiil aSU I — ibjjl .t-JUjAjJJ 

^AjjJk! JIaJI ±x£ .j — 
* 5LUII — h\ — jjJI —4 ouiijJb jLLl 

^LjulH JlaP ^ylj^ t J — 
./Lu^aJI <AJl) 4j>JIa1I 4jla*£ 

jjuJJ d/L>o5!fj tuL-iijjJI jl^— k » 

. a£U1\ 


(^>jjJl J.a > vo r J 

CIMOS - 73 GAMBETTA75020 -PARIS 

-xx£ ,j— 

i £UI -LL-j^l - Jl — *JI i^-iLOII itL-J 
SgjJl JbLii l w b ,yjJI »l vjl&JI 

<j5bO Jj->i . J - 

.iu^All i£Ul -LbJI - JbJI joLoll jbL-i 
SjljJ ( j^P Jlo->* ,j — 

+ 4-UjjLll 4i U l — 5b-/ — ^ — o^xP 

^Sj *JukUI julp . j — 
, I a£ SA I ’—A* b^J 1 - j l — w I 

(_y»y* q-> ^bdl ’ J ~ 

OjLwIj jJ I Jl$. *A> {$}-* ^JJI <j£ 

.ijUjjiil <5Ul “LbjJl - Jh>UuS|j 

AmJjJ tjb*Aj> . j — 

. x-j— * ^oJJ cuL/ljJl j j « + j dx>-b 

,/UjjaII 4-SJlaII — JsbjJl 

Julj^_> (jjljjJl iXxP .3 ” 

i_J5 -JLSjJI vs*-*-* 2, 

. iUjjjbl i£UII — 3 jjJl>JI — uj!j5(I 

JUJUj ^y b jL>jl .4 — 

— d? Uvj 5 Ij oL/ljjJI ^ ^ Jj-^-0 

4Sl U 1| ^JsbjJl 
(J iWl ^>1 . j ■ 
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,i >i 1 1 jJL» 


<-, Jj>JJ #UJl 5 — U4^fl ; o — jIj 4 * }*' * .j — 
JUJlj iiUUlj <-ojiU 4 _uLjJI 

il>JJ jl^LJI pUl £>jJi\ : jj_L>Jl - 

^LJlj iiUUl 3 4-u jjJJ ojjaII 4-Utyi 
4 jl>JJ oLkJI j — 

iiUiiij i-ujjiii 4 tvuy i 

l— JL-> yHjJl ^ i i 1 *Sa 

w.mS. 11 Jjji4 — Jlfc3s« ^Lc t J — 

_jr - 1 ^ I jJj yiw I , J ■“’■ 


Co^Lfc-> ^JU*aJ>- .j — 







AL-USSAN AL-ARA8I 


115 ' 


References 

1. Boudraa B.,Selouani s.A, matrices 
phon£tiques et matrices phonologiques 
arabes" XX£mes JEP Tregastel (1994). 

2. Bonnot J.F '6tude exp6rimentale de certams 
aspects de la gemination et de l'emphase en 
arabe,, travaux de L'institut phonStique de 
Strasbourg Nil, pp. 109-1 18, (1979). 

3. Haton JP, 'Modules neuronaux et hybrides 
en reconnaissance de la parole: 6tat des 
recherches,, in fondements et perspectives 
en TAP, H. M6loni 6d. PP 139-154, 1995. 

4. Hermansky H., 'perceptual linear predictive 
(PLP) analysis of speech', JASA Journal, 87 
(4), pp 1738-1752,1990. 

5. Jakobson R.,Fant, G.M., Halle M., 

« preliminaires to speech analysis : The 
distinctive features and their correlates", 
MIT press, 1963. 

6. Komori Y., Hatazaki K., Tanaka T. 
‘Phoneme recognition expertsystem using 
spectrogram reading knowledge and neural 
networks' technical report of ATR 
laboratories, Kyoto, Japan, 1990. 

7. Mrayati M- Staistical studies of Arabic 
roots-, Applied Arabic liguinstics and signal 
information processing, Hamshire 
Publishing, (1987). 


8. Selouani i S-A, Caelen J?, 
Experiments on Arabic phone 
recognition usiong automatically 
derived indicative features', IV th 
ISSPA, God coast, Australia August 
1996. 

9. Selouani S.A Caelen J., 'validation de 
traits, phonStiques par un syst&me 
de reconnaissance de l'arabe 
standard', Proc des XXI JEP, 
Avignon, France, pp 347350, Juin 
1996. 

10. TakuYa K-, Shuji T.,'Simplified sub- 

neural-networks for accurate 
phoneme recognition, 

ICSLP, Yokohama, Japan 1571- 
1574,(1994). 

11. Watrous R-L, Shastri L., 'learning 
Phonetic features using connexionist 
networks : an experiment in speech 
regonition', Vol 4, IEEE, San diego, 
California, june 21-24 pp 381- 
388,(1987). 



AL-LiSSAN A L- ARAB} 


114 


conditionne d'une manure certaine les 
performances du systeme. Ceci a 6t6 v£rifiy 
pour le cas des consortnes glottales et 
v6laires. Notons que les sous-r6seaux mis 
en jeu dans notre systeme sont optimises 
s6par6ment et la solution globale est sous- 
optimale. Cet 6tat de fait compens6 par la 
simplicity de la tache exig6e des sous- 
r£seaux. L'approche propos£e affin6e (en 


incluant des r£seaux par genre de 
locuteur, un r£seau de Boisement, 
architecture parallNe, etc ...) peut 
servir comme syst£me d'appoint k 
d'autres techniques compl6mentaires, 
performantes dans la normalisation 
temporelle telles que les HMM. 
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maniere que pour le trait de Gemination, une 
amelioration de ce score est attendue en 
incluant dans les versions futures du 
systeme, des indices acoustiques & mfimes 
d'ameiiorer les performances des sous- 
reseaux. 

5. Conclusions et perspectives 

Nous avons presente les r6sultats 
d'identification des macro-classes de l'arabe 
par un systeme ayant une strategic de 
reconnaissance basee sur une structure 
hierarchisee de sous-reseaux de neurones 
etat de fait est compense par la simplicite 
auxquels on a alloue des taches de 
discrimination binaire (e e la macro- classe 
ou£ a la macro-classe). Notre souci majeur 
dans la conception d'un tel Systeme 6tant la 
simplicite des reseaux la facilite de leur 
apprentissage et la souplesse d'utilisation. 
La base de donn6es est certes tres r6duite 
mais elle est suffisante Pour le Propos de cet 
article. 

Nos experimentations ont pose dans 
le cas de la langue arabe le Probieme 
l'aptitude des systemes (tout) automatiques 
de classification (aveugle) h deceler des traits 
aussi subtils que la gemination, l'emphase et 
l'allongement pertinent des voyelles. Au 


regard des resultats obtenus, nous 
pouvons conclure que dans la 
detection de traits Phonetiques (fins) 
tels que la duree Phonologique 
(voyelles longues et gemination) 
l’approche doit etre perfectionnee. Par 
contre, lorsqu’une discrimination 
grossiere est sollicitee (discrimination 
des macro-classes), les r6seaux 
connexionnistes bien adaptes. Un 
compromis consiste peut etre, & 
utiliser les methodes connexionnistes 
en injectant a l'entrSe non pas des 
donnees brutes mais en incluant des 
connaissances & priori sur les formes a 
classifier. Nos reseaux de PMC s'y 
pretent, grace a leur structure tres 
souple qui Permet d'ajouter des 
informations de nature differente a 
l'entree. Les critiques que l'on peut 
porter sur notre systeme sont celles 
inherentes aux methodes 

connexionnistes en general. Celles-ci 
se heurtent au probieme de passage 
d'un espace qui a subit des distorsions 
temporelles & un espace discret de 
symboles. II s'agit d'un double 
probieme de classification et de 
segmentation. Cette derniere 
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la baisse de la transition de F2 de la voyelle 
precedents et suivante. 

Le taux de detection correcte est de 
73% . Notons la defaillance totale du systyme 
dans l'identification de ce trait pour la 
consonne /d /. L'explication n'est pas dans 
une difficulty inh6rente aux propri6t6s 
.acoustiques de la consonne, mais plutot 
dans la capacity des locuteurs k la prononcer 
correctement. En effet. dans un contexte 
VCV, il est trys difficile de garder le car ac tyre 
emphatique de /d/ et le plus sou vent c'est 
son opposy par ce trait, / d/ qui est realisye 2 . 

4.2 Detection de la gemination et de la 
duree phonologique 

Concernant la duree phonologique, 
double probleme se pose en reconnaissance 
automatique de 1'arabe : II faut deceler les 
phonymes allongys tout en s'assurant que ce 
prolongement est pertinent c'est a dire en le 
distinguant des allongements dus au debit 
d'elocution, a un accent particulier du 
locuteur etc.... par exemple, les deux mots 
/jamal/ (chameau) et /jamaal/ (beaute) ne 
diffyrent que par l'allongement de la voyelle 
finale. On exige du systyme de 

reconnaissance de dyceler les 2 voyelles sans 
altyrer la propriyty temporelle. Un 


alignement temporel, au contraire, 
pynaliserait cette dytection. 

Quant k la gymination, nous 
avons montry, confirmant les thyses 
de Bonnot [2], de Jackobson [5] et de 
Boudraa & Selouani [1] et 
contrairement k l'ycole traditionaliste 
des grammairiens arabes qui 
considyre que le trait de gymination 
est un simple dydoublement de la 
consonne, que l'indice tendu/Iache 
peut dyceler ce trait. Ceci a permis 
d'ailleurs, au systyme k base de 
connaissances (SARPM que nous 
avons developpy en [8] [9], d'operer 
une discrimination gyminye-simple 
d'une maniyre satisfaisante. Par 
contre, le systyme neuronal 
hiyrarchise s'est avyry quelque peu 
defaillant avec un taux de 56%. Nous 
pensons amyliorer ce taux en intygrant 
un : paramytre quantifiant l'indice 
tendu-lache. Lie myme problyme s'est 
pose dans la dytermination du trait de 
durye pour les voyelles. Cette tache 
est realisye au moyen d'un sous- 
ryseau spycialisy qui est initiy par le 
ryseau superieur des voyelles. Le taux 
obtenu avoisine les 58 %. De la rndme 


deformation qui est d'ailleurs caracteristique de V accent regional algerois. 
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le corpus g6n6ral d6s6quilibrerait 
phon6tiquement celui-ci). Le nombre de 
consonnes emphatiques (fricatives et 
plosives) test6 est de 84. 

Pour les plosives et particulierement / ?/ 
et / q/ des scores rrtediocres ont ete realises. 
Pour les fricatives ce sont les fricatives arrieres 
(h/, /h /, /6/, /e/) qui posent le plus de 
probtemes. Leur brtevete et leur sensibilite au 
d6bit (effet de coarticulation) font qu'elles sont 
le plus souvent fondues dans le contexte 
vocalique. Les logatomes VCV constituent un 
materiau d^favorable pour l'apprentissage de 
ce type de fricatives car le pourcentage 
d'omissions est trfes 6leve. II faut egalement, 
comme c'est le pour certaines plosives 
(glottales et v6laires), attacher la plus grande 
importance & la segmentation aux phases 
d'apprentissage et de test. 

Les nasalite est d6tectee en moyenne 
dans 72 % des cas. Les cas de mauvaise 
detection sont dans beaucoup de cas dus aux 
niveaux pr6c6dents. Les scores moyens 
obtenus individuellement sur chacun des six 
locuteurs pour les difterentes macro-classes 
sont donnas en figure 5. II est Egalement 
possible d'affiner la detection de macro- 
classe en ajoutant pour les consonnes, un 


sous-reseau sp6cialis6 dans la 
detection du voisement. 


100 -| 



□ voyelles 
D fricatives 
I plosives 
■ nasales 

□ liquides 

T 1 


S P P P P P 




sP N <P 


Figure 5. Resultats de classification par 
locuteur des sous-reseaux specialises. 


4.1 Detection de l'emphase 

L'emphase est un trait 
phone tique caracterisant 4 consonnes, 
2 plosives : /t/,/d/ et 2 fricatives : 

m. /§/)• 

Ces consonnes sont articulees 
dans la partie anterieure de la cavity 
buccale, la racine de la langue est 
reportee en arrtere contre la parois 
pharyngale posterieure et un 
creusement de la langue est observe. 
Acoustiquement, elles se caracterisent 
par ltetevation de la transition de FI et 
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specialises dans la detection des traits 
phonetiques d'emphase et de gemination 
sont adjoints dans la perspective de mesurer 
l'aptitude des r6seaux neuromimetiques k 
deceler ce type de traits phonetiques (ties 
subtils) specifiques k la langue arabe. 
L'architecture de ces 2 sous-reseaux est 
analogue k celle des plosives (27-40-2). 

4. Resultats et commentaires 

L'originalite de la phon6tique arabe se 
fonde, pour une grande partie sur la 
pertinence de la dur6e dans le systeme 
vocalique et sur la presence de consonnes 
emphatiques. Une autre caracteristique 
determinante est la gemination. Celle-ci joue 
un r6le fondamental dans le d6veloppement 
morphologique nominal et verbal. Ces 
aspects particuliers focaliseront notie interet 
dans la comparaison des deux systemes 
d'identification des macro-classes. 

Le corpus de test a ete prononce 
l'apprentissage et k la validation croisee. Les 
stimuli sont constitues de 40 occurrences 
VCV et de 20 phrases (Arabe standard) ou 
les frequences d'apparition des phonemes, 
sont respect6es [7], Le test conceme : les 14- 
fricatives : 


soit respectivement en AP 2 : /f /, /s/, 
/s/,/z/,/h/, /h/, /i /, /e /, /x /, /5/, 
/5/,/y/,/e/,/3/ 

les 8 plosives : 

•V‘/sV‘A*V‘/-W‘A^V 
soit respectivement en API : 
/t/,/t/,/k/,/b/,/d/,/d/,/q/,/?/ ; 
les 2 liquides : /I,d/ ; / r,j/ ; 
les2nasales: / n,u/ ; / m,<»/ ; 
les 3 voyelles breves : /a/, /u/, /i/; 
les 3 voyelles longues :/ aa/ , / uu/ , / ii/ . 

Au total, le test a porte sur 852 
voyelles, 384 fricatives, 248 plosives, 
164 nasales et 168 liquides. 

Les semi-voyelles sont assimilees 
aux voyelles correspondantes. 

Une suite suppl6mentaire de 
108 occurrences VCV dont la 
consonne est une fricative g£min6e a 
et6 testee. Le choix de tenter la 
detection de la gemination 
independamment des auties 
consonnes est delibere, dans la mesure 
ou phonetiquement il n'existe pas de 
consonnes geminees (les utiliser dans 
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competence les reseaux parait moins 
contraignante. Cependant, dans le cas 
particulier de la langue arabe, des argument 
plaident au contraire pour la structure que 
nous avons adoptee. Ces arguments sont les 
suivants : 

□ les fricatives represented k elles seules 
50 % du systeme consonantique arabe ; 

□ les plosives se realised dans des lieux 
d'articulation disperses (uvulaire, 
glottale, v<§la ; .re alveolaires, et 
bilabiale). II n'existe pas de / p/ ni de 
/ g/ en arabe ; 

□ il n'existe pas de voyelles nasales. Si 
une nasalite est rencontree, elle ne 
peut etre que la realisation d'une 
consonne nasale ; 

□ les classes situees dans les bas niveaux 
(liquides et nasales) contiennent peu 
d'6l6ments (2 liquides, 2 nasales). 

Ainsi, les taches devolues aux niveaux 
sup£rieurs sont caracterisees par 3 aspects 
importants qui justifient leur position dans le 
syst£me de test (cf figure 4) et qui 
minimisent la penalisation des niveaux 
inferieurs, ce sont : 


□ Les frequences d'apparition des 
macro-classes lors de l'eiocution 
(k eux seuls les 2 premiers 
niveaux :voyelles et fricatives 
traitent environ 90 % des cas, 
l'eiocution) 

□ la simplicite de leur tache de 
discrimination car les cas traites 
sont disperses dans le lieu 
d'articulation (pour les fricatives 
et les plosives) 

□ leur taux de reussite lors de la 
validation crois6e. 

Lorsque une identification 
arrive au dernier reseau (celui des 
liquides) sans possibilite de 

classification, une ambiguite est 
decretee. Dans nos experiences, ce 
dernier cas est consider comme un 
echec. Dans le cas de la 

discrimination voyelle breve / voyelle 
longue, nous pouvons prejuger des 
difficultes de notre systeme a la 
realiser. En effet, et c'est le un 
probieme majeur des reseaux de 
neurones: 1'integration de la 

composante temporelle des 
evenements acoustiques. Des reseaux 
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3.3 Experiences de classification 

La methode de validation croisee, 
utile pour affiner une architecture de 
reseau et determiner les conditions 
optimales de fonctionnement, nous 
permet dgalement d'hierarchiser les sous- 
reseaux selon leur competence & deceler la 
macro-classe consideree. En effet, au vu 
des resultats d'identification obtenus par 
chaque sous-reseau sur une partie du 
corpus d'apprentissage (cf tableau 3), il 
apparait que certaines tSches sont plus 
aisement remplies que d'autres. Dans le 
systeme de test, les differents sous- 
reseaux sont sollicites par ordre 
decroissant de leur competence. 


Sous- 

reseau 

Architecture 

Succ£s 

Echec 

Taux 

Voyelle- 

consonne 

27-35-2 

634 

12 

98% 

Voyelles 

27-35-3 

397 

17 

92% 

Fricatives 

27-38-2 

226 

20 

92% 

Plosives 

27-10-2 

175 

39 

82% 

Nasales 

27-10-2 

84 

22 

79% 

Liq u ides 

27-35-2 

78 

23 

77% 


Tableau 3.Taux moyen d'identification des macro- 
classes en validation croisee. 


Dans le systeme hierarchise 
propose (cf figure 4), une simple 
detection des voyelles est sollicitee 
dans un premier temps. Cette 
classification est rendue plus aisee par 
le fait que la langue arabe est une 
langue essentiellement consonantique 
et ne contient done que peu de 
voyelles (3 voyelles breves :/a/, /u/, 
/i/ et leurs correspondantes longues : 
/aa/, /uu/ et /ii/). Un deuxieme 
argument plaide en faveur de cette 
discrimination et le fait que la langue 
arabe ne contient pas de voyelles 
nasales. La confusion voyelle / 
consonne due a la nasalite n'a pas lieu 
d'etre. 

L'architecture et la disposition 
de la macro-classe dans le systeme 
global dependent des resultats de la 
validation croisee obtenu par chaque 
sous-reseau (cf tableau 3). La structure 
hierarchisee (pipeline) de ce systeme 
peut sembler inadequate dans la 
mesure ou les reseaux situes en 
profondeur (les plus a Jroite) sont 
penalises. Une architecture paralieie 
mettant au meme niveau de 
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Segment de signal 

Figure 4. structure du syst^me neuronal de detection des macro-classes arabes. 
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3. Description generale du systeme 

La structure du systeme que nous 
proposons (schtmatiste en figure 4) est 
constitute d'un ensemble de rtseaux de 
neurones simplifies auxquels nous avons 
attribut des sous-t&ches de classification en 
vue de 1'identification globale des macro- 
classes et de traits phonttiques de l'arabe. 
Chaque sous-rtseau se specialise dans la 
discrimination d'une classe (et une seule) par 
rapport aux autres. L'entrainement de 
chaque unite specialisee s'effectue sur tout le 
corpus d'apprentissage. 

Lors de l'apprentissage, un flot de 
donntes segmenttes en macro-classes est 
presente & l'entree des reseaux. 
L'apprentissage etant supervise, la base de 
donnees est tgalement etiquette en macro- 
classes voyelles, fricatives, plosives, nasales 
et liquides nottes respectivement:V, S. Q. N 
et L. 

3.1 ^identification 

Deux types de classification de 
sequences inconnues sont effectutes. L'une 
grossitre, ayant pour objectif la detection des 
macro-classes (V, S, Q, N, L), la seconde plus 
fine, tente de dtceler le trait d'emphase et de 


gtmination sur les plosives et 
fricatives. Un affinement de la 
detection des voyelles est tgalement 
optrt par un rtseau specialist. 

Aprts avoir subi une 
normalisation temporelle les vecteurs 
acoustiques sont tout d'abord injectts 
dans le rtseau Voyelle (note 1 dans la 
figure 4) charge de la discrimination 
grossitre entre voyelle et consonne. 
Us progressent ensuite dans les 
rtseaux successifs S, Q, N et L (de 
gauche t droite et notts 
respectivement 2, 3, 4, 5 dans la figure 
4). Selon l'activation des deux sorties 
d'un reseau donnt, le processus 
s'arrete si la macro-classe est dtcelte 
sinon une activation du rtseau 
adjacent est actionnte. Un tehee du 
systtme global est comptabilist si le 
dernier rtseau est atteint sans qu'il y 
ait discrimination. Lorsque la macro- 
classe Q ou S est dtteette les rtseaux 
emphase (note 2') et gtmination (note 
3') sont actives. 



Taux d 'identification en 
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les performances de r^seau apr£s avoir 
augments, se degradent & partir d'un certain 
seuil du nombre d'unites cachees par 
exemple, cette valeur est approximativement 
de 38 pour le r6seau des fricatives. Cette 
experience est effectu£e en utilisant 
l'analyseur le plus performant & savoir celui 
utilisant les coefficients PLP, le TPZ, 
l'energie et leurs d6riv6es. 
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Nombre d’unitta cachet* 


figure 2 : Validation du nombre optimal d'unites 
cachees 


Un autre probleme est le choix de la 
constante d'apprentissage du gradient notee 
g6n6ralement tj . Une validation des sous- 
r£seaux a etc effectuee pour differentes 
valeurs de ri avec le meme nombre 
derations. Le temps d'apprentissage 
depend fortement du choix de cette 
constante. Pour les conditions d'initialisation 
6nonc6es pr£c£demment, les r6sultats 


donnes en figure 3, montrent qu'une 
valeur de 0.4 pour r| est un bon 
compromis entre le temps 
d'apprentissage et la generalisation. 

Les differentes formes a 
apprendre sont presentees de fagon 
altemees. L'approche que nous 
avons utilisee a pour avantage de 
faciliter l'apprentissage car la tciche 
de discrimination binaire ne 
necessite pas un grand nombre de 
cycles et chaque sous-reseau est 
'initie' independamment des autres. 
Lors de la phase de reconnaissance, 
il n'est exige de lui qu'une 
specialisation dans le reperage 
d'une seule (et une seule) classe 
phonetique parmi les autres. 

s 


o+— — , — , — » — ■ — - — - — » — 

0.05 0.1 0.13 0.2 0.3 0.4 0.5 0 8 OJ 
constant* d’jpprentissage 

figure 3 Erreur globale en fonction de la 
constante d'apprentissage 
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utilisant les coefficients LPCC (coefficients 
cepstraux de prediction) [4, l'6nergie et le 
taux de passage par zero ainsi que leurs 
deriv6es premieres. L'id6e de base de 
i'analyse PLP est d'effectuer un pre- 
traitement sur le signal vocal dans le but 
d'en extraire une representation 
reproduisant les caracteristiques de la 
r6ponse du systeme auditif humain. Une 
analyse par prediction lineaire classique 
(LPC) est ensuite appliqu6e sur le signal 
resultant. 

Les coefficients PLP combines avec les 
derives de l'energie et le TPZ sont ceux qui 
donnent les meilleurs resultats comme le 
montre le tableau 2. la validation est 
effectu6e sur le sous-reseau de classification 
des voyelles. Pour ce faire, un corpus de 
validation croisee a ete etabli. II est constitue 
de 414 voyelles, 246 fricatives, 214 plosives, 
106 nasales et 101 liquides. La validation des 
sous-r6seaux a ete effectuee en utilisant des 
coefficients LPCC (coefficients cepstraux de 
prediction), les coefficients PLP 
(perceptuels), l'energie (En), et le taux de 
passage par zero (TPZ) ainsi que leurs 
deriv6es premieres (dEn et dTPZ). Les 
mfimes conditions d'experiences (nombre 
d'iterations, constantes d'apprentissage, ...) 


ont ete utilisees lors des differentes 
experimentations. Les resultats de la 
validation montrent une nette 
sup6riorit6 de la modeiisation auditive 
par rapport k la modeiisation 
classique. Un gain en temps 
d'apprentissage (le nombre d'unites 
d'entree est reduit) est egalement 
observe. La taille du r6seau ayant 
egalement diminu6 le nombre de 
poids et biais k memoriser diminuera 
sensiblement. 


Types d’entrSes 

Unites 

d’entr^es 

Taux 

36 LPPCC 

36 

89% 

15PLP 

15 

87% 

36LPCC + 3TPZ + 3EN 

42 

90% 

15 PLP + 3TPZ + 3EN 

21 

91 % 

36LPC +3TPZ 
+3EN++3dEN+3dTPZ 

48 

91 % 

15PLP+ +3TPZ 
+3EN++3Den+3dTPZ 

27 

92% 


Tableau 2 : Performance des sous-r£seaux avec 
diff^rents types d'analyses. Evaluation sur 384 
segments de voyelles braves 


2.5 Architecture et constante 
d'apprentissage 

Le m§me materiau (corpus 
d'apprentissage et de validation) est 
utilise pour determiner le nombre 
optimal d'unites cach6es. Nous 
remarquons (courbe en figure 2) que 
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un nombre inferieur k 3 trames par segment entries Ej presentees aux sous-r£seaux 
est rencontre 1 . *>nt donnees par Impression 

suivante: 


Unites d'entree 

OOO — OO 000-00 000-00 

/ t \/ t \/t\ 


trame 1 trame tl trame t2 trame t3 
Segment Si 


Figure 1. Schema de la normalisation temporelle des 
donnSes. 

Si m est le nombre de trames par 
segment et P la dimension du vecteur 
acoustique, alors : 

nl = n3 = m/3 
et 

n2 = m/ 3 + (m - 3) 


nl, n2 et n3 etant respectivement le 
nombre de trames sur le premier, deuxieme 
et troisifeme intervalle sur lequel s'effectue la 
moyenne des vecteurs de paramfetres. Les 


Pour K= {0,...,P-1} 


1 




ni 


-/ i Ciik pourj = {0,1 P-1} 


i=0 

+ji 2-1 




Cijk pour j = (P 2P-1} 


nl 
nl - 1 


(4- 3 X c ^ pourj = {2P 3FM} 


n1+ n2 


Cijk : k i6me composante du vecteur de la 
trame i, participant au calcul de I entrfee j. 

Le nombre d'unites d’entr^s sera de 


3P. 

2.4. Analyse acoustique et type 
d'entrees 


Differentes analyses 

acoustiques ont et6 testees. Le but 
£tant de determiner celle qui 
donnerait le meilleur compromis 
entre la rapidite d'apprentissage et la 
capacity de generalisation. Pour ce 
faire, un corpus de validation crois6e 
a 6te etabli. Un apprentissage des 
sous-reseaux a et6 effectu6 en 


Ce cas ne peut 6tre 6vit6 en ^coutant la durde de trame 
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l'apprentissage sont finalement donnees par 
1'expression suivante : 

pw’ij 

wij = 

|Wj| 

Les biais sont initialises k des valeurs 
al6atoires comprises entre -P et +p. 

Cette initialisation requiert 
l'utilisation de la fonction d'activation 
bipolaire. Comme le montre le tableaul pour 
le probieme du XOR, une reduction non 
negligeable du temps d'apprentissage est 
observee dans ce cas. 



Initialisation 

Al£atoire 

Initialisation 

NGUYEN- 

WIDROW 

XOR blnaire 

2891 

1935 

XOR bipolaire 
(-L+1) 

387 

224 

XOR bipolaire 
(-0.8, +0.8) 

264 

127 


Tableau 1. Temps d'apprentissage (en nombre de 
cycles) pour differentes configurations de 
l'initialisation des reseaux 


2.3. La normalisation des entrees 

La gestion de la dynamique 
temporelle par les reseaux du type 
MLP reste leur grand point faible. 
Ceux-ci ne sont pas capables de g6rer 
les distorions temporelles non 
apprises. Dans le cas de la parole, 
chaque segment contient un nombre 
variable de trames. Dans le cas d'une 
classification statique ou ^architecture 
des reseaux est fig6e, cette difficulte 
doit etre levee. Le systeme proposee 
ici, s'en affranchit apres avoir dans un 
premier temps, segmente les donnees 
sur les phases sables de chaque 
phoneme, puis en divisant chaque 
segment en trois intervalles sur 
lesquelles on effectue un moyennage 
des vecteurs acoustiques. Par 
consequent, le nombre de parametres 
present6s k 1'entree est toujours fixe 
quelque soit la longueur du segment. 
Le nombre d'unites d'entrees sera 
toujours egal k 3 fois la taille du 
vecteur acoustique de la trame. Cette 
procedure est illustree par le schema 
donne en figure 1. une procedure 
particuliere g£re les cas extremes oh 
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ainsi que la gestion de l'aspect dynamique de 
la parole sont k effectuer. 

2.1. Le conditionnement 

La structure du MLP comporte 
plusieurs couches, ce qui permet de separer 
des formes non lineairement separables. 
Cependant, il a 6te d^montre que toute 
fonction continue de {-1, +l}n dans R, 
pouvait £tre approchee uniformement par 
un r6seau possedant une seule couche cachee 
d'unites sigmoides. 

Concernant la strategic 

d'apprentissage, nous avons opte dans nos 
experiences pour l'utilisation d'un gradient 
quasi-stochastique. En effet, nous avons 
choisi de modifier les poids et biais du 
reseau apres un cycle d'apprentissage afin 
que l'ordre de presentation des exemples k 
l'enbtee n'influe pas sur l'apprentissage. Par 
ailleurs, cette approche nous affranchit de 
l'utilisation de facteurs tels que le moment 
d'inertie et la d£croissance exponentielle. 
Ceux-ci etant surtout utiles pour les 
gradients d6terministes afin d'6viter dt 
tomber dans un minimum local. 


2.2. l'initiaiisation 

Les valeurs initiales des poids 
et biais sont determinantes pour le 
temps et la quality de l'apprentissage. 
II faut se situer entre les deux cas 
extremes : allouer aux poids des 
valeurs initiales trop faibles a pour 
consequence un apprentissage trfes 
long, en revanche des valeurs trop 
elevees entrainant une saturation des 
cellules sans qu'il y ait apprentissage 
effectif. Dans notre cas, une procedure 
particultere d'initialisation des poids 
et biais est utilis£e : celle de 

NGUYEN- WINDROW [10]. Celle-ci 
consiste k initialiser tout d'abord k des 
valeurs comprises entre -u et +p, les 
poids des unites notes w'ij, avec (i=l, 
...,n) et (j=l,...,p), n etant le nombre 
d'unites d'enttees, p le nombre 
d'unites cach^es. Pour determiner les 
poids et biais retenus pour 
l'initiaiisation de l'apprentissage, nous 
d6finissons un facteur d'echelle note p, 
avec p=0.7p 1/n, puis nous calculons 
le facteur de normalisation de la 
couche cacltee, | | w'j | | . Les poids 
retenus pour l'initiaiisation de 
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1. Introduction 

Les caractyristiques essentielles des 
reseaux neuromim£tiques sont en general, 
leur capacity d'apprentissage k partir 
d'exemples, leur adaptability, leur 
robustesse aux donn£es bruitees ou 
manquantes et en reconnaissance de la 
parole, leur puissance de discrimination 
pour diviser l'espace de paramytres 
acoustiques en classes phony tiques [11]. De 
nombreuses implementations de ces 
reseaux ont yty proposes dans la literature 
[3]. La structure la plus r£pandue est celle 
du resea u multi-couches (Multi-layer 
Perception, MLP) ce type de reseau est 
capable d'apprendre et de gynyraliser sur 
les relations complexes et non lineaires 
reliant l'espace des vecteurs acoustiques et 
les classes phon£tiques que l'on desire 
reconnaitre. 

Dans cet article, il est question de la 
reconnaissance automatique par des sous- 
reseaux neuronaux & multi-couches de 
macro-classes phonetiques de l'arabe. Nous 
focaliserons nos experimentations sur les 
classes specifiques k la langue arabe. Ces 
macro-classes sont les voyelles longues et 
braves, les fricatives emphatiques ainsi que 


les fricatives g6min6es. 

2- Reconnaissance de macro-classes 
par les reseaux de neurones 

Toute utilisation des reseaux 
neuronaux implique n£cessairement 
un ajustement des paramytres 
concemant la strat6gie 

d'apprentissage ainsi que 

l'architecture du reseau. A dyfaut de 
m^thode automatique de recherche de 
ces paramytres (tels que le nombre 
cachys, le nombre derations, les 
constantes d'apprentissage etc...), 
nous proposons une mythode 
heuristique basye sur un aspect 
modulaire des ryseaux de neurones 
auxquelles nous attribuons une sous- 
tache de l'identification globale des 
macro-classes et une optimisation 
indypendante de ces modules. Celle-ci 
est ryalisee au moyen d'une validation 
croisye qui permettra d'ajuster tous les 
paramytres des reseaux en observant 
leur taux de ryussite pour diffyrentes 
valeurs du paramytre k optimiser. 
Cette tache est trys aisye du fait de la 
simplicity du sous-ryseau k entralner. 
Le codage des syquences d'entryes 
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SIMPLIFIED SUB-NEURAL NETWORKS FOR PHONETIC 


FEATURES RECOGNITION OF ARABIC 


This paper deals with a new 
indicatives features recognition system for 
Arabic witch uses a set of a simplified 
version of sub-neural networks (SNN). We 
have assigned classification sub-tasks to 
those sub-networks in order to globally 
identify the macro-classes and the Arabic 
phonetic aspects. 

This approach leads to many 
advantages by the fact that the training 
phase become a straightforward task and 
consequently the SNN system can be 
incorporated easily in the information 
retrieval packages wich use human voice as 
media. In addition to that, the distributed 
structure seems to be appropriate to 
characterize the Arabic language in the field 
of phoneme recognition. 

For the analysis of speech the 
perceptual linear predictive (PLP) technique 
is used. This technique use concepts from 
psychophysics of hearing to derive an 
estimate of the auditory spectrum. The 


performance of the system has been 
tested in experiments using 20 
phonetically balanced phrases and 40 
stimuli of CVCV non words uttered 
by 6 (3 male and 3 female) Algerian 
native speakers. Our interest goes to 
the particularities of Arabic such as 
geminate and emphatic consonants 
and vowel duration. The results show 
that SNN achieved well in pure 
identification and they proved that the 
automatic approach we carried out, 
constitutes a very promising and 
cheap way to integrate an Arabic 
voice recognition system in the 
modern packages dedicated to 
automatic translation and/ or 
dictation. 

Keywords : 

Neural networks - Arabic language - 
speech recognition - perceptual 
analysis. 
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: oJllJI 1>UUI J j\ ^ysJI j- 0 ^ l^h . oi^ Uk.,^ ! 

jx>wju jJJjj 6 Jj.\. q.l Ij SjjjLall Jill! J. j . u ^ iajjxJl <xJJl pOLu — 

. L^-VuUi L xtf M oKj 

(>u>j JJ Lw) ^L-u^I julc i— /L>. 4_jL>U_o (j* ^ li *ll ^y—oJl JjJL>uJI ^jJU^ lj u“ c! 4o«M£Jl SjLi^lJ J jl ^ j ~ 

.tJjjdJl 4_Jjl3 


J^4*l I Ajaj^l J ^Ujl^I ^LJbj p-i.a.w.ll I 4 _JLl£ J ^ ..m Lm ^>akJI 1 ^iuu {j£- i-#L> <J^UjL^L (jayy 3kI. 1I oliuJf ~ 

(Netscape Communicator) : Ji* o^kll! oUdtuall ^ ^l-u* j LJU- L^» 

t-juD ^lc-j LlfJI (jj .(*LJ 3j JL>j 3) ^aSjLIlo 4jL*» o^Ux^j (ja <* a5uU oLjJuu >l T> — > « cu?."-. .,»! ^Ul oLJmII 

IjlS^ CLOkjJ! 4_3jajJ f J pUajJl Ojji) ^JLc> JIajJ t Lj3 jJ>- Jj->- ^JLfi pltuJl jJxu L^ols J~eu>^Jl ^JLiuJl 

„ 4_J^ll J LwLi ^U lx# 4jJJ| (jJuLa>J O l^u...«» I ^JLfi 

Resume : 

Nous d£crivons dans ce papier une approche de reconnaissance automatique de traits phon£tiques 
de l’arabe qui utilise des sous-r£seaux de neurones formels. L'analyse acoustique 6tant effectu£e par la 
technique de prediction lin£aire perceptive (PLP)* Un corpus d'apprentissage et de test prononce par 6 
locuteurs alg£riens est £tabh afin d'£valuer les performances du systeme. Nous discutons les r£sultats 
obtenus par le systdme d 'identification des macros-classes en nous focalisant sur les traits caract6ristiques de 
l'arabe que sont l'emphase, la gemination et la duree. A Tissue, nous concluons sur les performances relatives 
des methodes neuromimetiques en identification pure ainsi que leur capacite k prendre en ligne de compte 
les probldmes lies k la dur£e phonologique. 

MOTS CLEFS : Reconnaissance de la parole - reseaux de neurones - Analyse perceptuelle - langue Arabe. 


(*jJaU tSjb* **•*■». 

** 

- jyjy ^jyr 
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expressed as derived words. However, the 
concept realised by the English word 
shredder involves considerable amount of 
force and external power. This means that we 
should exclude inputs that do not indicate 
intensification. Accordingly, The correct 
derivation can be achieved through mould 
(5 Ju ifa'alat machine derivation. The 

usefulness of core meanings suggested for this 
derivation should be left to the speakers' 
common-sense or, alternatively, should be 
judged by consulting a modem corpus. 

5 Conclusions 

In this paper we introduced a new 
approach to Arabic lexicalisation that is based 
on derivation. We argued that Arabic has a 
morphology that is different from that of 
English and existing lexicalisation techniques 
are not necessarily useful for Arabic. 
Derivation in Arabic is a major word- 
formation process that associates derivational 
processes with semantic features. These 
features interacts with meaning 
representations expressed by Arabic 
consonantal roots — core meanings. The 


semantic specification of Arabic derivation 
can be exploited to states links between 
semantic descriptions and derived words in 
their final forms. 

The system we proposed in this paper is 
meant to generate Arabic terminology. 
Arabic derivation provides the means for 
mapping technological concepts under 
specific subjects into certain moulds. We 
briefly discussed the specifications of 
semantic features motivated by these moulds. 
We demonstrated our approach by some 
examples from a generator that is designed 
and implemented based on semantic aspects 
of Arabic derivation. 

The arguments introduced in this paper 
open the door towards a thorough 
investigation of semantic aspects of Arabic 
derivation. Such aspects, when carefully 
studied will benefit the process of generating 
Arabic terminology and enhance the 
performance of systems that implement 
semantic mapping such as NLG and MT 
systems. 
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specific type of instrument than the first one. 
This is due to the introduction of 
intensification in its set of semantic features. 
Accordingly, it will be classified under 


machine. The, root in this case will be 
mapped to the mould that is associated with 
machine derivation (< Ju» fa”51at). 


Input 

Outputs 

Core-meaning : mince- 1 

Mould: 

root: f jO 

Features : instrument- situation, action 

Word: 

jAA 

Core-meaning : mince- 1 

Mould: *Jui 

Root: f j 

Features : instrument-situation, intensified-action. 

Word: 

y 

Core-meaning : cut-1 

Mould: 


Features : instrument- situation, action 

Word: 


Core-meaning : cut-1 

Mould: *JUi 

Root: ^ i. <j 

Features : instrument-situation, intensified-action. 

Word: 

A^Uai 


Table 4. 1: Example2 


Examples in Table 4.2 are meant to test 
the generator with inputs that aim to generate 
possible terminology for new concepts appear 
in other languages such as the one realised by 
the English word shredder. To do so. we 
need to suggest a core meaning that is linked 
to a consonantal root. Moreover, semantic 
features need to be mentioned in the input in 
order to allow the derivation of a possible 
mould. In Table 4.2 the specified concept is 


linked to two possible core meanings 
associated with two roots, namely, (fj^f rm 

and £ Jr j q t *) which appear in the two 

Arabic verbs ( f > farama) "to mince" and (g* 

qata’a) "to cut". In addition, we associate 
each core meaning in the input with two sets 
of semantic features characterised by the 
presence/absence of intensification. The 
output shows four different possibilities 
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words, on the other hand, are derived from 
consonantal roots and we cannot judge their 
establishment in the language use. To do so 
we need to consult an MSA corpus. Such a 
corpus is, unfortunately, not available, The 
new Arabic terminology are potential words. 


We tried GLAD with some semantic inputs 
(expressing the principles stated in this paper) 
to show the possibility of generating now 
Arabic terminology from disambiguated 
semantic descriptions. Some inputs and their 

results summarised in the following: 


Input 

Outputs 


Core-meaning : rule-1 

Mould : 

o 

o 

»“► 

V- 

Features : instrument- situation, action 

Wore 

ii 5 

Core-meaning : wash-1 

Mould : 

Root : J s £ 

Features : instrument-situation, intensified-action. 

Word * 


Table 4. 1: Example 1 


Table 4.1 shows the normal behaviour 
of the generator when disambiguated semantic 
inputs are provided to generate actual words. 
These inputs include a description of a core 
meaning (GLAD KB us" English verbs to 
name core meanings that are associated with 
roots, the number augmented to each verb 
indicates the corresponding sense as defined 
in the WordNet [ Miller 95]), and a set of 
semantic features (usually linked to those 
associated with moulds). The reader should 
note that the generator utilises a complex 
knowledge-base which is different in its size 
from what we have here. Semantic 
restrictions in the original knowledge-base are 


well defined in a way the prevents ill- 
derivation from taking place during 
classification time. When the first input 
mentioned above is given to the generator it 
will be classified tinder causative action and 
instrument situation at the same time. The 
mould for instrument will override any 
previous value and the inference mechanisms 
will reason about the root. This will be 
followed by another step from the 
mechanisms to fill in the mould template 
using root letters. The result is a derived 
word that describes an instrument. The same 
process will repeated for the second input. 
However, the second input describes a more 
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mechanisms such default and multiple 
inheritance, and structured relations such as 
subsumption. This integration allows for 
expressive representation of Arabic 
derivation. The reasoning mechanisms of 
classification-based systems are based on 
classification and inheritance. The 

knowledge-base is easy to maintain and 
modify if necessary. In addition, semantic 
descriptions can be efficiently mapped onto 
language specific syntactic and lexical 
representations. 

4-.2 Building the Generator 

The Generator for Lexemes in Arabic 
Derivation (GLAD) is implemented as a 
prototype to map disambiguated semantic 
descriptions to Arabic derived words 
[AlJabri97]. GLAD is composed of severed 
components a semantic disambiguator, a 
user-interface, knowledge components and 
an automatic classifier .Of these, the 

semantic disambiguator is not implemented 
and the automatic classifier is the I 1 classifier 
[Reiter92], The input to the system consists 
of semantic descriptions describing a 
particular situation. The input specifies a core 
meaning and role specification sets for 
situation participants. The classifier proceeds 
by classifying role specification sets to 


identify role relations. After this initial 
classification, role relations and the core 
meaning are used to build a general-input 
class that is interpreted as an II class 
definition. The general-input class is used in 
another stage of classification to place the 
input in the proper place in the situation 
subtaxonomy. After classifying the general- 
input class, inference mechanisms are used to 
reason about the surface realisation of the 
classified input (using the inherited root and 
mould). Information resulting from this 
classification process (the output of the proper 
generation) is pawed on to the user-interface. 
The output specifies morphological, syntactic 
and semantic information for the classified 
input. Morphological information includes a 
root and an eligible mould. Syntactic 
information describes syntactic arguments for 
the classified concepts and their case-ending 
marks. Finally, semantic information names 
the parent(s) of the classified class in the 
taxonomy. 

4.3 Examples 

GLAD was originally designed and 
implemented to generate Arabic derived 
words making a distinguish between actual 
and potential words [A1-JABRI9] 1 . Actual 
words are those exist in the Arabic lexicon 
and, in addition, their use is well established 
by the speakers of the language. Potential 
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In Figure 3. 1, the topmost class is thing 
which subcategorises for two subclasses: 
Core-meaning and Situation. Core-meaning 
subsumes inner layer semantic classes while 
Situation subsumes outer layer classes. 
Moreover, Situation is a general class that 
interface our domain with the external world 
where every derivation in our domain is 
linked to this class. For example an action 
concept is subsumed by Situation (e.g, the 
concept expressed by s — hassaba" to 

calculate" which is realised by mould J — ** 

fa’ala/ Similarly, the concept that is linked to 
the action concept in the previous example 
and focuses on machine derivation is also 
subsumed by Situation (e-g., the concept 
expressed by V — » hassabt which is realised 

by mould *Jui fa”alat), as shown in Figure 3.1 . 

In a taxonomy the subsumption relation 
permits the assimilation of new concepts into 
it In Knowledge Representation (KR) systems 
attempts have been made to allow the 
automatic insertion of a given description into 
a structured taxonomy. KL-ONE was the first 
system to allow the automatic classification 
of new concepts by assimilating them into the 
taxonomy on the basis of their subsumption 
relationships [Brachman85]. Once a concept 
is assimilated in a taxonomy it inherits 


properties from other classes based on its 
subsumption relation These properties, in our 
case, include linguistic properties such as 
moulds and roots. 

4.1 Choice of Formalism 

In order to implement lexicalisation 
based on derivation we looked at various 
lexical formalisms and explored the 
usefulness of these formalisms with regard to 
Arabic derivation. In general, lexical 
representation formalisms can be classified 
into unification-based systems inheritance- 
based systems and those that combine both 
mechanisms. Basic unification-based 
formalisms do not provide a proper way to 
represent non-monotonic inheritance, which is 
needed to eliminate redundancies in the 
representation of semantic aspects of Arabic 
derivation. Systems that are based only on 
inheritance mechanisms have limitations 
when used to implement the two-layer 
semantics. Such systems do not support an 
automatic way to constraint derivation and do 
not support automatic classification. When 
looking for a formalism for expressing the 
semantics of Arabic derivation, we suggest 
that classification-based systems seem to be 
the best available choice. Classification- 
based systems are built around taxonomies 
and integrate knowledge representation 
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support Arabic lexicalisation. Semantic 
interactions motivated by derivation as we 
describe above, can be expressed into two 
layer semantics. An outer layer dealing with 
the semantic features associated with moulds 
and an inner layer dealing with core meaning. 
The outer layer semantic features, in our 
domain (i.e, terminology derivation), are 
place, instrument and machine. These 
features need to interact with action concepts 
(causative and cause neutral). Action 
concepts, in turn, are formed by means of 
interactions between action as an outer layer 
semantic feature and core meanings as inner 
layer representations, These semantic 
interactions can be organised as a special type 


of semantic networks known as taxonomic 
organisations. 

A taxonomy is a semantic network that 
organises knowledge according to its level of 
generality. In order to do this, a network 
defines some links that relate more specific 
classes (represented by nodes at some level of 
the network) to more general ones 
(represented by nodes at higher levels). 
Accordingly, the more specific classes are 
said to inherit information from the more 
general classes and the more general classes 
are said to subsume the more specific ones. 
For example, we could organise our domain 
in a taxonomy to express the above 
relationships as in Figure 3. 1.: 



Figure 3. 1: A prototype taxonomy 
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language, and hence, cannot be predicted in 
advance. Nevertheless, applying this 
derivation to causative actions can be used to 
suggest certain derivation realised by words 
that satisfy the needs for new instrumental 
terminology. 

Traditional studies associate 
instruments with three moulds that are 
derived from the causative stems represented 
by mould I, namely, (J' — mifal, mifal 

and i—!Uifa n alat). We, on the other hand, 

associate instruments with the first two 
moulds. The remaining mould describes, for 
us, a different semantic feature which we 
describe later. The moulds with which we 
associate instrument are linked to the 
derivation of verbs under the first mould 
(mould I). For example, ** miftah), “a 

key” is linked to the concept realised by (£» 
fataha) "to open". Similarly, miqbad ) 

"a Handle") is linked to the default concept 
realised by ..qabada) "to grasp"). 

3.3 Machine 

Traditionally, machine noun derivation 
is considered to be part of instrument 
derivation. However, with the number of 


commonplace machines growing, Modem 
Standard Arabic (MSA) tends to restrict this 
derivation to one form which becomes more 
productive by time, that is (du* fa”alt). Below 

we give a definition for machine "s a semantic 
feature: 

Machine is a semantic feature that 
applies to causative action to describe a 
machine that involves either external power 
(such as electricity) or a considerable 
amount of force when performing an action 

Machine, as we define it, is associated 
with the mould (< — Ju^a"dlf) which we will 

link to mould II but not to mould I (as 
suggested by some traditional studies) due to 
the force property expressed by machine 
concepts. Examples of this derivation are 
found in words such as: (ij^sayyaraF a car”, 

0j \ j, Tayycirat”'dn "an aircraft", gassalat 

"a washing machine") which are linked to 
intensified concepts derived from ^ sayyara 

“to walk/move , j—J* Tayydra "to fly , J 
g assdla "to wash). 

4 The Computational Model 

in this section we discuss how semantic 
interactions expressed by Arabic derivation 
can be organised as a semantic network that 
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numbering system. The majority of derived 
nouns are linked to verb moulds and their 
derivation is described traditionally by means 
of modified verb moulds. 

In this work, productive concepts are 
regarded as being formed by applying features 
associated with noun moulds to core 
meanings which are realised by derivative 
nouns as productive stems. The most 
common productive features in Arabic 
derivation include action-agent, action- 
patient, place, instrument and machine [Al- 
Rajihi84]. 

In the following we describe the 
semantic interaction of the most common 
productive features that have been used 
frequently in deriving terminology, namely, 
place, instrument and machine. 

3.3.1 Place 

Arabic derivational processes provide 
the means for deriving concepts that describe 
other aspects of actions such as physical 
location. Place as a semantic feature, is 
defined as follows: 

Place is a semantic feature that 
interacts with action core meanings to 
derive, without any reference to a particular 
place, concepts that describe places in which 
actions are contained. 


Place, as defined above, is associated 
with the mould (J-^ mafal) and is linked to 

default concepts that are represented by the 
mould I — (J—*jfa’ala). For example, from 

i^—^kataba) " to write, of . — • saka na) " to 

inhabit' and ^isariba) “to drink “ we could 

derive maktab) "an office”, ^ 

maskan) "a house" and ( vj — ±- Masrab) “a 

place for drinking" respectively. Arabic 
derivation provides other moulds associated 
with the location feature. However, they are 
rarely used and we do not consider them here. 

3.3.2 Instrument 

Instrument as a feature is defined as 
follows: 

Instrument is a productive feature that 
applies to causative actions to describe 
manual tools that can be used to perform 
actions without need for external power. 

Instruments are derived from causative 
actions. However, it is obvious that not all 
causative concepts can be linked to 
instruments. The domain for this derivation 
can be defined by identifying all instrumental 
actions as one class. However, identifying an 
action as an instrumental one is a matter of 
the synchronic usage of the speakers of the 




When forming a concept from semantic 
descriptions, features that can be associated 
with moulds are linked to their moulds and 
representation that can be associated with core 
meanings are linked to corresponding 
consonantal roots. This results in providing a 
mould and a root which are enough to form a 
word by mapping the chosen root into the 
selected mould template. For example, a 
semantic description that includes 
intensification as a feature and computing as 
an activity should be linked to mould II ( 

fa”ala ) and the root (v £ h s b) . The root 

then can be mapped into mould II template to 
form the Arabic word ( v. — ->-hassaba) "to 

calculate". Further more. The concept that 
includes in its description the same concept 
above and, in addition, a pointer to indicate 
that machine derivation is at focus rather 
than the action concept, such a description 
will result in mapping the derivation into 
mould ( 5— JUi fa”alat) while keeping the root 

as it was before. This leads to the formation of 
the Arabic word ( *A =- ha ssabat) “ a 

calculator" as a derived object. 

However, since semantic features 
associated with moulds are too abstract, 
participant roles such as actor and actee may 


be used to direct semantic descriptions to the 
appropriate classes. 

3.3 Productive Concepts 

Since our concerns are going to be with 
the derivation of Arabic terminology, we 
introduce here productive concepts which can 
be defined as follows : 

A productive concept is a concept that 
results from the interactions that hold 
between core meanings and the semantic 
features associated with noun moulds. 

According to the above definition 
semantic interactions that result in forming 
terminological concepts fall under productive 
concepts as nominal derivation. 

Traditionally, Arabic nouns can be 
grouped into two classes as regards to their 
origin: primitive and derivative. The 

primitive nouns are all substantive (e.g., 

ragul “ a man ”). The derivative nouns may be 
substantive such as ( miftah "a key") or 

what corresponds, in English to adjectives 
such as — - maryd ",sick) [wrig'it51]. 

Moulds for nouns are numerous and less 
regular than verb moulds. Unlike verb 
moulds, noun moulds have no conventional 
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3.2.1 Concept Formation 

The above discussion indicates that 
forming a concept which is realised by a 
derived word requires two major semantic 
components, a core meaning and mould 
semantic features. Semantically, roots are 
representatives of core meanings in the 
language. A single root describes a core 
meaning that does not account for the full 
meaning of a particular concept, in order to do 
this, it needs additional semantic features 
associated with an applicable mould. Moulds, 
on the other hand, are abstractions, which can 
say something about the common concept of 
the meanings of the words that they represent 
but cannot tell the whole story. Putting 
together the two semantic aspects (i.e., core 
meanings and mould semantic features) 
allows the formation of concepts that describe 
particular situations through the construction 
of derivatives. For example, the concepts 
realised by the Arabic words in Table 3.1 can 
be represented by means of the semantic 
interactions that hold between the core 
meaning associated with o 4 k, t, b), on 

the one hand and the semantic features 
associated with their derivational moulds on 
the other. Thus we are going to view 
derivation as a parallel process of word and 
concept formation. 

4 Not that a feature such as reflexivity could be 
associated with more than mould. 


The semantic specifications of derived 
concepts vary from one class of concepts to 
another. The semantic variation between 
classes can be identified by the type of 
semantic features associated with moulds and 
the type of core meanings the modify. We 
classify derived concepts into three main 
classes, namely, action, state and derived 
object. Semantic features that modify core 
meanings under action include causation, 
intensification, reciprocation and reflexivity. 
These features are associated with moulds IV, 
II, III and VII respectively 4 . Semantic features 
under state modify state core meaning to 
generate stative concept such as feeling and 
emotion (e.g ^ , — » fariha). Concepts that 

describe derived object utilise features that are 
associated with noun moulds and are linked to 
both action and state concepts. To define 
domains for each class, core meanings are 
also classified into action and state core 
meanings. Such classification is motivated by 
the appearance of a root in a verb represented 
by mould I, whether that verb describes an 
action concept or a stative one. Accordingly, 
action concepts apply only to action core 
meanings while stative concepts apply only to 
state core meanings. Derived objects are 
linked to both of them. 
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morphemes). It is almost always difficult (if 
not impossible) to describe precisely the 
meaning of a consonantal root. We associate 
consonantal roots with core meanings. A core 
meaning is defined as follows: 

A core meaning is a semantic representation 
that appears in a set of derivationally 
related words. 

For example, the Arabic words 
appearing in Table 3.1 share one consonantal 
root, that iss'^4 k t b This root is 

associated with a core meaning that has 
something to do with the activity of writing. 

It is also necessary to consider the 
semantics of derivational affixes appearing in 
moulds, These affixes represent morphemes 
that have been added to the mould in a layered 
process. The integration of various layers in 
the mould from result in an integration of 
different morphemes to describe a set of 
semantic features. A semantic feature is 
associated with its mould as a whole unit and 
cannot necessarily be described by means of 
individual morphemes involved in the layered 
process. Accordingly, a semantic feature 
accounts for another level of semantic 
representation and can be defined as follows: 


A semantic feature is a unit of meaning that 
is associated with a mould and that can be 
used to distinguish one concept realised by a 
word sharing the same consonantal root. 

For example, the mould appearing in the 
first row of Table 3,1 describes a general 
action as a semantic feature. Another 
semantic feature is associated with the mould 
in the third row of the same table which 
describes a more specific action: a reciprocal 
action. Reciprocation, in this case, is a 
semantic feature associated with the mould 
(JfiLJ Fa’ ala). Semantic features associated 

with moulds can be viewed as semantic 
generalisations in the Arabic word-formation 
system. Such generalisations usually help 
native speakers of Arabic to make educated 
guesses about new words they have never 
heard before. This would mean that mould 
semantic features could help in analysing the 
Arabic word-formation system not only for 
the existing words but also for potential new 
words in the language. In fact, it provides a 
high level representation of semantics that 
integrates words (including new ones) into the 
language system by linking their semantic 
features. 
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Istiqaq). Derivation, in this context, has been 
a major formation process that incorporates 
words in the Arabic language. The set of 
Arahic terminology includes many derived 
words. Derivation can also be applied to form 
new ones, For example, the following are 
some derived terms that have been "recently" 
introduced in connection with office supplies 
: « Mufakkirat “agenda”, i-.ua dabbast 

“stapler”, (Cj — 5; Taqwym “calendar”, /■ 

kharramat “Perforator and i*ia» maqlamat 
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“Pen case” (76 jj— Sa* )A11 these terms and 

many more are derived from consonantal 
roots according to well defined derivational 
rules. The nominal derivation plays an 
essential role in terminology derivation. 
Arabic morphology provides a set of moulds 
that support the derivation of terminological 
terms under specified Subjects such as 
machine place and time. Table 3.2 lists some 
noun moulds in connection with their 
semantic features. 


Mould 

Transliteration 

Feature 

Example 

Transliteration 


JpU 

Fa’il 

Action-agent 

sJtT 

Katib 

An author 

J 

Maf’wl 

Action - patient 


Maktwb 

A document 

Ju» 

Fa ”51 

intensified-agent 

r** 

‘Ham 

a scholar 


Maf’il 

an event time/placee 

JS-y 

Maw 'id 

An appointment 


Mafal 

An vent place 

t . 

Maktab 

an office 


Mifal 

Instrumenrt 

UjL-* 

Miftah 

a key 


Fa’wl 

Tool 


Satwr 

a chopper 

SjUi 

Fa' ’alt 

Machine 

*j \ — p- 

hassabt 

a calculator 


Table 3.2: Noun moulds and semantic features 


3.2 Semantic Interactions in Arabic 
Derivation 

Derived words in Arabic are formed by 
applying derivational affixes to consonantal 
roots. Such words are realisations of 
independent concepts that describe actions, 


States, processes and objects. A consonantal 
root accounts for a semantic representation 
that appears in a set of derivationally related 
words. Roots in non - concatenative 
morphology are discontinuous morphemes 
(i.e, they can be interrupted by other 
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The sub-regularity associated with 
Arabic derivation led traditional grammarians, 
to develop a morphonological theory that 
describes Arabic derivation (morphonology is 
constituted by the interaction of morphology 
and phonology [Dressler85]). In this theory, 
medieval grammarians used notations, which 
we will call moulds, to mediate between 
words and their morphological shapes 3 A 
mould is a template that reflects the 
occurrence of consonants and vowels in a 
particular word structure. In the mould 
system, the consonantal root is represented by 
three or four selected letters (J ^ f, 1) or ( 

J J 11) or depending on whether the root is 

trilateral or quadriliteral (trilateral root 
consists of three Arabic consonants while a 
quadrilateral root consists of four Arabic 
consonants). Vowels and other derivational 
affixes are copied to the mould form 
unchanged. For example, the third column in 
Table 3.1 associates all lexemes in the Table 
with their derivational moulds. 

Moulds were introduced, traditionally, 
to describe derivation and to account for the 
productivity of Arabic word-formation. They 
are widely regarded as a classification system 
for Arabic derived Words. Arabic trilateral 
root-based verbs are classified into fifteen 
moulds. Each mould reflects one instance of 


a possible triliteral consonantal root 

modification. These moulds are generally 
adopted following the work of Arabic 
Grammarians. The convention in Western 
studies is to refer to them by their Roman 
numbers (I - XV) [Wright75]. The derivation 
of quadrilateral verbs and nouns is also 
described in traditional work. Moulds for 
nouns are numerous and less regular than verb 
moulds. Unlike verb moulds, noun moulds 
have no conventional numbering system. 

Arabic derivation associates verb 

moulds with semantic features such as 
causality, intensity, reciprocity, reflexivity and 
human characteristics. For example, mould II 
is always associated with intensity while 

mould IV is associated with causality. Noun 

moulds are also associated with features to 
describe objects such as action agents, action 
patients, tools, instruments, places and 
machines. 

3.1 The Derivation of Arabic Terminology 

In this work, we will refer to derivation 
as the morphological term that describes the 
process of word-formation by means of the 
interactions between roots and derivational 
affixes (including infixes) in Arabic 
morphology. In particular, it is equivalent to 
what Arabic grammarians call (<3^ 
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abstractly summarised as mapping semantic, 
configurations onto lexical items (using some 
variants of the, techniques described above), 
the chosen lexical items in the course of 
surface realisation are augmented with 
morphological features; after the syntax tree is 
generated a morphological postprocessor 
inflects the words. This means that 
morphological derivation has not been 
considered in the existing approaches to 
lexicalisation. For example, present-day 
generators (e.g., the Penman project 
[Bateman95]) do not consider the lexical 
relatedness between verbs and their 
derivatives such as write and writer despite 
the productive nature of this derivation in the 
English language. In general Current 
approaches to lexicalisation tend to treat 
concepts as related entities; words, on the 
other hand, are viewed as isolated items that 
just happen to be attached to concepts. These 
approaches have limitations when they are 


applied to highly derived languages such as 
Arabic. For example, in the derived lexicon 
of Arabic (i.e., a lexicon that contains all 
words derived from consonantal roots in 
Arabic); there are clear derivational links 
between words and ignoring them in 
generation (and more importantly in 
lexicalisation) runs against the spirit of the 
language and leads to a great redundancy in 
the KB. 

3 Arabic Derivation 

Arabic derivation forms stems (verbs 
and nouns) by means of consonantal roots and 
derivational affixes, A single root can give 
rise to different derivationally related stems, 
As a consequence, the majority of Arabic 
words (verbs and nouns) are built up from a 
relatively small number of roots. For 
example, an Arabic root and some of its 
derivatives are listed in Table 3. 1 : 


Arabic 

Lexeme 

Transliteration 

Derivational 

mould 

Arabic root 

English lexeme 

English root 


katabct 

fa ’ala 

Ih 

ktb 

to write 

write 


katib 

fa'll 

J*lj 

ktb 

a writer 

write 

Zjtr 

\kdtaba 

fa’ ala 


ktb 

to correspond 

corespond 

4 

maktab 

mafal 

J “ 

ktb 

an office 

office 

maktaba 

mafalat 

<Uji* 

ktb 

a libirary 

library 


Table 3.1 : Some lexemes derived from ( «— » w* k t b ) 
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frames. While more structure is brought to 
the concept representation by this approach 
the computational cost resulting from 
examining all frames is too high. 
Furthermore, unlike d-nets, despite the use of 
fine-grained semantic distinctions for each 
concept there is no guarantee that the system 
will always come up with an answer. 

As an alternative to the above 
mentioned approaches to lexicalisation, 
taxonomic knowledge-bases have been 
introduced to bridge the gap between meaning 
representations and linguistic resources, 
Taxonomic knowledge bases for NLG 
organise world entities in semantic networks 
with different levels of abstraction. Concepts 
appear as classes in structured inheritance 
hierarchies organised according to their 
generality (subsumption relationships) where 
the more specific classes inherit properties 
from the more general ones. Roles can also 
be defined to describe relationships between 
different concepts. As a consequence, there is 
more structure that can be exploited in 
lexicalisation [Bateman91]. For example, the 
concept expressed by the word bachelor can 
be defined in a taxonomic K.B as follows: 

PERSON with attributes sex: male, 
age-status: adult, marital-status: unmarried. 


This concept can be subsumed by a concept 
expressed by the word man which has the 
following definition: 

PERSON with attributes sex: male, age- 

status: adult. 

The second concept is more general 
since it contains less information, A typical 
scenario for language generation present-day 
is a semantic representation based on some 
taxonomic knowledge-base which has to be 
verbalised [Stede95]. In contrast to frame- 
based systems, taxonomic knowledge-bases 
define the is-a relationships by an external 
semantic criterion independent from the data 
structure [Woods91]. Some systems utilise 
such representations to implement lexical 
choice by means of automatic classification 
(IDAS [Reiter92). 2 

2.2 Morphological Derivation and Current 
Approaches 

Most of the NLG research has 
concentrated on Indo-European languages and 
within this almost entirely on English. The 
present-day frameworks for generation-the 
systemic approach, the functional unification 
approach and the classification approach have 
all been originally developed having English 
as a target language in mind. Lexicalisation 
models, as a consequence, have been geared 
mainly towards English. Such models can be 

system to 


Automatic classification refers to the ability of a 
itomatically classify with respect to an existing taxonomy [Woods . 
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one of these verbs, the d-net is traversed to 
determine the realisation of the concept based 
on a sequence of queries regarding the 
instance being ingested. Accordingly, the 
concept will be realised as eat if the object is 
solid or drink if the object is liquid and so on. 
However, the use of highly abstract semantic 
primitives in d-nets has made them less 
popular in recent NLG systems. Nevertheless, 
d-nets have proven to be highly influential for 
subsequent work in generation [Stede95]. 

The next generation of lexical choice 
systems organised lexical knowledge as 
inheritance hierarchies in which subordinate 
concepts inherit the properties of their super- 
ordinates (e.g., the LOQUI generator 
[Horacek87]). As a result, the primitives are 
not as abstract as those of d-nets and 
inheritance mechanisms are exploited to 
reduce the redundancy in the representation. 
However, the semantic primitives described 
for concepts remain in general sin- War to 
those of d-nets. The need to constrain 
concepts by means of restrictions (motivated 
by the participant roles of more complex 
concepts describing different types of 
situations) encouraged some researchers to 
explore the possibility of using frames in 
representing concepts expressed by lexical 
items. Typically, a frame-based system 


consists of a collection of data structures 
called frames which represent classes or 
objects. Each frame has a number of data 
elements called slots. Each slot contains 
information about attributes such as values 
and restrictions on possible fillers [Woods92]. 
The DIOGENES system provides a frame for 
every lexical item in the Knowledge-Base 
(KB) in which each frame specifies a concept 
along with some restrictions on particular 
roles of the concepts [Nirenburg88). For 
example, the frame for the word boy has the 
following representation: 


Boy: 

CONCEPT-SLOT: 

person 

SEX: 

male 

AGE 

12-15 

Other restrictions on 

concepts can be 


described in a similar way. Typically a frame 
system will include an is-a link (X is-a Y) in 
terms of pointers to more general frames or 
frames from which additional slots with 
default values and other information may be 
inherited. However, in frame-based systems, 
there is no formal criterion for when such 
links should be added to a frame. It is simply 
up to the designer to decide where a concept 
should be inserted into the hierarchy. When 
choosing a word, all frames and their slots 
need to be examined to filter out unrelated 
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of lexical choice and then discuss how dealing 
with a productive derivation such as Arabic 
derivation requires a different model of 
lexicalisation. 

2.1 Lexicalisation Techniques 

Lexical choice (lexicalisation) is a 
process of mapping meaning representations 
onto lexical items (words in the language). A 
generation system will need to identify (all) 
possible words and choose among them the 
best candidate in a particular situation. 
Performing lexical choice is non-trivial 
because the meaning representations are not 
directly linked to words (i.e., a large number 
of words may apply in any situation) and 
choosing the right word requires knowledge 
not only about the semantics but also about 
syntax and pragmatics. In general, lexical 
choice communicates with other processes 
and decisions in an interactive way and the 
consequences of choosing a word might be 
far-reaching and not immediately apparent 
[Zock90,N ogier92) . 

Native speakers of a language seem to 
face no difficulties in finding the words to 
express themselves, yet computer-based 
systems need to address the complex 
character of the task. At present, researchers 
have no good insights or indications as to how 


humans perform lexical choice so easily and 
current lexical choosers are still far from the 
performance of humans. Lexical choice is at 
the heart of generation and having good 
lexicalisation systems is important for 
systems that will convey ideas in natural 
languages (e.g.. Machine Translation MT 
systems and NLG systems). 

Early approaches in NLG assumed very 
simple connections between words and 
concepts (one-to-one mappings, which have 
sometimes been referred to as capital letter 
semantics). A more sophisticated approach 
was exemplified by the development of 
discrimination nets (also called (d-nets) 
[Goldman75], which map a concept to one of 
the near-synonymous words that represent 
possible realisations of that concept. This is 
achieved by providing for each semantic 
primitive a decision tree with possible words 
attached to its leaves. Accordingly, every 
word sense has associated with it a set of 
defining characteristics. These 

characteristics are predicates which must be 
satisfied by the input conceptual 
representation in order for the input to be 
realised using that word. For example, the, d- 
net for the primitive concept INGEST can be 
related to different verbs such as eat, drink 
and inhale. When trying to map a concept to 
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applicability to Arabic as a derived 
language, 

■ Section 3 provides an overview of 
Arabic derivation and introduces our 
approach to derivation as a semantic 
process. This section describes also the 
derivation of Arabic terminology and their 
semantic specifications, 

■ Section 4 describes the computational 
model which includes building a semantic 
taxonomy and describing possible ways for 
implementing the taxonomy. 

■ Section 5 concludes the paper by 
summarising the ideas presented so far, 

2 Lexical Choice in NLG Systems 

Natural language generation (NLG) is 
the process of realizing communicative 
intentions as text (or speech). Generation is 
often split into strategic generation (what to 
say) and tactical generation (how to say it) 
[Thompson, 77]. In choosing what to say a 
generation system will need to consider how 
the original communicative intention 
determines the meaning to be conveyed, and 
then how this meaning can be organized as a 
sequence of sentence-sized meaning units and 
how these can be structured. In choosing how 
to say it a generation system will take the 
sentence-sized meaning units and will attempt 
to express them as sentences in the target 


natural language. The consensus view as to 
what processes generation looks as follows 
(McKeown88,Reiter94,Nicolov96]: 

Content Determination: The meaning 
to be conveyed is determined taking into 
account the communicative goals. The, 
semantic structure produced might be 
annotated by rhetorical structure theory 
relations. 

Sentence Planning: Splitting the 

relatively big semantic structure at the output 
of the previous stage into units that can be 
expressed as sentences (or clauses). 

Lexical choice: Choosing content words 
and (abstract) grammatical relations. 

Surface realisation: Choosing syntactic 
structures and introducing closed class words 
(auxiliaries, prepositions). 

Morphology: Performing declination of 
words. 

Synthesising speech/Formatting: 

Producing speech from the syntactic tree 
Alternatively, systems producing written 
output might perform some kind of format ting 
at this stage. 

In this paper we address lexical choice 
in Arabic that is well-known for its 
derivational productivity. We first look more 
closely at the standard notion and techniques 
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I Introduction 

In this paper we introduce a new 
framework for systems that perform Arabic 
lexical choice focusing on Arabic 
terminology. Lexical choice also called 
Lexicalisation, is the process of mapping 
semantic representations onto lexical items 
(words in the language). While native 
speakers of a language seem to face no 
difficulties in finding the words to express 
themselves, computer-based systems need to 
address the complex character of the task. 
Lexical choice is at lihe heart of generation 
and having good lexicalisation systems is 
important for systems that will convey ideas 
in natural languages (e.g.. Machine 
Translation (MT) and Natural Language 
Generation (NLG) systems). The present-day 
frameworks for lexicalisation have all been 
originally developed having English as a 
target language in mind. English has a 
morphology which is not as productive in its 
overall derivation as some other 
morphological systems such as those found in 
Semitic languages. This may explain the 
absence of derivational ly motivated 
approaches to the problem of lexicalisation 
even for some very productive processes 
expressed by English. Applying existing 
approaches, which treat words as isolated 
items, to the lexicalisation of highly derived 


languages such as Arabic runs against the 
spirit of the language and leads to a great 
redundancy in the knowledge-base. 

In Arabic, derivation is a major word- 
formation process that relates words in the 
language. Generally speaking, Arabic words 
are built around consonantal roots which can 
be linked to core meaning representations. 
The consonantal roots are modified by 
derivational processes using derivational 
affixes. Derivational affixes, in turn are 
associated with general semantic features. 
When a derivational process occurs the 
physical shape of the root will be altered and 
so as its meaning representation. The 
interactions between roots and derivational 
affixes allow us to study derivation not only 
from a structural point of view but also from a 
semantic one. Semantic interactions 
motivated by derivation can be exploited in 
the process of Arabic lexicalisation. This 
implies utilising such interactions in building 
semantic networks that support the mapping 
between meaning representation and Arabic 
derived words including terminology. This 
paper is organised as follows: 

■ Section 2 introduces Natural Language 

Generation and its components focusing on 

.i !i 

lexicalisation techniques and their 
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Abstract, in this paper we show that semantic specifications can be described for Arabic 
derivation. Moreover, semantic interactions that hold between features associated with moulds and 
meaning representations expressed by roots can be exploited in the process of Arabic lexicalisation. 
Such a process, with no doubt, will benefit the automatic generation of Arabic terminology. We 
discuss current approaches to lexicalisation and show that Arabic requires a new framework that is 
consistent with its nature as a derived language. Our analysis covers linguistic issues as well as 
computational ones on the linguistic side, we study Arabic derivation from a semantic point of 
view. On the computational side, we show that semantic aspects of Arabic derivation can be 
expressed as a semantic taxonomy. Taxonomic organisations are implemented by KR systems that 
support automatic classification. Such systems are useful when implementing Arabic derivation in 
which they allow for the KB to be free from redundant information and derivation occurs at 
classification time. Finally, we demonstrate our approach to Arabic lexicalisation by generating 
some terminological terms using a generator that is based on semantic principles discussed in this 
paper. 
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SAMPLE OF TRANSLATION FROM 


ENGLISH TO ARABIC USING "MLTS" SOFTWARE 


He traveled to Dubai, then returned to Bahrain. 

J! jLc (S j! jjc ■ 

■ The newspapers announced the result of the election. 

4-Xuj i_JL>waJ| OuJLcI " 

■ This program is not suitable for children. 

.JUWJ J-jlijjJl |j> * 

• Those women are skilled tailoresses. 

. oillsLi- t-LjJl * 

■ 1 he government issues the official statistics at the 
beginning of the month. 

(Jjl d /jJl OjLu jJucJ * 

■ 1 he national troupe will present a program of folk dance 
tomorrow. 

Jj-C AJ y}\ a 

■ Is your brother in the house? 


■ How many cows are there in the field? 

j Jllfc iyb ■ 

■ I happened to be in London at the time. 

.cuayi j O-xjJ j a 

■ It is going to be hotter. 

Ajt * 

■ It is now universally accepted that fresh water resources 
are limited. 

^jaJi till Jjijj yi jiL* > Jjjju Ajj * 

.5 

■ He is grateful to me for helping him* 


* The statement that he was going to resign surprised 
everyone. 

•£WJ!vll Uli J-j;. ^LuJl ■ 

■ Readers are encouraged to confirm the information 
contained herein with other sources. 

O^Jl j SlyLxil C^Lej-Uil ^ \r ■ 

jjLrt<u 

■ Is the book useful ? 

?Ju JU cyllSJl Jjfc * 

! ■ Is there any mail for me? 

V *x <ji 4JL* j* ■ 

■ Did you sell your car? 

Cjuu d> * 

■ Whose book was she reading? 


■ How long did you stay in Paris? 

J DXo a 

■ Have another cup of tea? 

.tjLiJl L_,L£ A>y> * 

She put her dress on yesterday. 

,4^>.jLjJ| L^wLJ Cujj * 

■ She get her dress today* 

I 4 —UJ ^ ■ 
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MLTS OVERVIEW 


INPUT TEXT 

TRANSLATION MEMORY 


1 st step 


> 

z 

INPUT TEXT 
(SOURCE LANGUAGE) 

> 

r 1 

MORPHOLOGICAL ANALYSIS 

tn 

SYNTACTIC ANALYSIS 

h- 1 

c A 

SEMANTIC ANALYSIS 


TRANSFER 


SEMANTIC GENERATION 

CO 

«! 

SYNTACTIC GENERATION 

z 

H 

MORPHOLOGICAL GENERATION 

X 

tn 

CD 

HH 

c r> 

OUTPUT TEXT 
(TRAGET LANGUAGE) 

i „ — 1 — 

SAMPLES OF TRANSLATION FROM 


2 nd step 


ARABIC TO ENGLISH USING ''MLTS" SOFTWARE 


About the manuscripts 

And the savants and the historians agree on 
that the history at the Moslems arose in the laptop 
of talk science, and the chest of Islam and till the 
third century of migration the science of talk and 
the science of historiography were merged, and 
the worker by them were named a speaker or a 
reporter, in other words a historian. 

Wherefore many researchers consider that the 
science of historiography at the Arabs are really 
one of talk science branches. 

The manuscript which was found in a small 
size and written by a beautiful naskhi calligraphy. 
The copyist emploies the red ink for the writing of 
headings and the black ink for the main part. And 
some possessions come under the heading from 
her 11 from books of the poor to the Most High 
God's mercy Ahmed ben Abraham ben Khalikan" 
and the manuscript includes sixty piece of papers 
the piece of paper number 20 was lost in her and 
some damage had caught up with it which did 
not impress his reading and his verification. 


LiJ fruLJl ^UJI u* 0 £**<5 
dJlSJl oyJ! fie O 1 ^' J 

j£ju ‘lijW-H J* ^-L>wo |w[ Ufj 

£ji j O' ' 0* 

. u j->J 1 ^JLc. j 3 o* 

Jpiivj Ifrjl s ye o! 

4jIj£J 

otiLoJI o* o'y^ 1 ^3 .olJJ 

"alSU- ^ fj*\y\ oi ***' ^ J! J^ 1 ^ 

20 jJj 43^1 olpLp 

Iptl \J ^ yy, fl <S'^ ^3 
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conjugations (flexures). This is the phase 
of morphological generation. 

CONCLUSION 

MLTS functions in batch mode or 
on-line. 

■ Batch mode : the resulting text is saved 
in a separate file from the source file 

■ On-line : the source text is translated 
sentence by sentence and the resulting 
text is displayed in a separate 
windows called Target Text, placed 
next to or below the Source Text 
window. 

The unknown words are listed in a 
separate file which allows the user to 
enter them in the user dictionary. 

The MLTS software works at about 
20,000 words per hour and provides an 
understandable translation with great 
precision. 

In the area of linguistic translation, 
the obtained results in a given stage are 
often far from being perfect (100% success 
does not exist) but they are 
understandable and acceptable. Even if 
they require improvements. 

The chosen analyzer of English 
allows the creation of an automated 


translation software which offers a first 
draft translation warranting a post- 
edition phase. 

Some questions raised at the 
syntactic and semantic level still remain 
to be resolved. In order to make up for 
these inconveniences, specifications for a 
new approach have recently been 
conceptualized and they will soon be 
implemented. 

Some questions raised at the 
syntactic and semantic level still remain 
to be resolved. In order to make up for 
these inconveniences , specifications for a 
new approach have recently been 
conceptualized and they will soon be 
implemented. 

We are making a special effort on 
the development of dictionaries : 

■ General dictionary (to have up to 
100,000 entries) 

■ Specific dictionaries (Computer 
Science, Medicine, Finance, 
Business, Aviation,...) 

■ Dictionary of idiomatic 
expressions (to have up 10,000 
entries). 
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It is composed of one or several 
clauses. A clause may be principal, 
independent, relative, coordinate, or 
subordinate, and is always governed by a 
verb. 

The software determines the nature 
and the grammatical function of each 
element in the sentence, in addition to the 
function of the clauses that compose it. 

The syntactic functions are 
reorganized according to their semantic 
role : predicate, arguments, and 

modifiers. 

Often for a given word there are 
different synonyms which need to be 
sorted according to the context. 

For example : 

- We reached the village before 
darkness came on 

^Uall jjaj jji (Jj 3 

Come on = j' cl* 

- The rose is coming on well 

Come on = J d* 

TRANSFER 

The transfer phase consists of two 
tasks : lexical transfer and structural 
transfer. Each sentence is represented by 


a tree which is diagrammed into the 
target language. The latter is particularly 
important in Arabic where the placement 
of the verb is before the subject at the 
beginning of the sentence. The 
progressive form of the English verb is 
either translated by an action noun 
(gerund) or by an incomplete verb. 

- He is studying. 

- We are leaving tomorrow. 

GENERATION 

The generation phase is a mirrored 
phase of the analysis phase. The 
operations of the morphological, syntactic 
and semantic analysis are performed in 
reverse order. The syntactic structure of 
each sentence of the source text is 
represented by a tree. 

For each tree in the source language, 
a corresponding tree is built in the target 
language. Then, the syntactic and 
grammatical transfer is run in parallel. 
The difference between the two sentences 
is retained 

At the same time, the software 
creates grammatical agreements 
(declensions of word) and verb 
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Ioa Si CjL* I jjSjj J «l^)i]l jjlc. c-jlslj 

"contained" can be : adjective, verb. 

SYNTACTIC ANALYSIS 

MLTS analyzes the structure of the 
sentence in order to recognize the 
grammatical categories of its constituents. 
Then the software verifies if the obtained 
structure conforms to the well-defined 
rules of syntax 

MLTS analyzes each group of 
elements in the sentence to recognize the 
different constituents : verbal group, 
nominal group, and prepositional group. 
It identifies the different syntagms and 
builds the semantic links among the 
different constituents. 

The syntactic analysis is generated 
(or generates) from the elements tagged 
with corresponding category and 
grouped in nominal group (NG), verbal 
group (VG), prepositional group -PG), 
etc... The determination of the subject 
group is a delicate problem and the 
software performs several iterations to 
solve it. 


An additional problem to resolve is 
the notion of "heritage" between 
sentences. That is to say, the relationship 
among the word in different sentences. 
For example, the pronouns must agree in 
number and gender with their 
antecedents (nouns that they replace in 
the adjacent sentences). 

- The Nile is a very long river, indeed it 
is one of the longest river in the 
world. It is longer than the Amazon. 

4 J) ^ (J Aj) Ia*. doL 

■ oj i> J ijLi 
"It" refers to the Nile. It is inherited 
from the preceding sentence. 

- Arab universities graduate a large 
number of students each year. Some 
of these go to Europe or America to 
obtain advanced degrees. 

(JS (_jyUall (JA I J;US USj iliLulaJl £ jii 

* iliUVjJl ji Ujji J] jA i—iA jj 

.Lie. I jlLakjl 

"these" refers to students. It is 
inherited from the preceding sentence. 

SEMANTIC ANALYSIS 

A sentence is an assembly of words 
expressing a complete thought. 
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The words "the woman" and "the 
man" are of the same category, the same 
goes for " a green dress" and "a red 
suitcase". Therefore, at the level of 
translation memory, these two sentences 
should be equivalent so only one from is 
saved. 

MORPHOLOGICAL ANALYSIS 

MLTS analyzes each word of the 
sentence in order to deduce grammatical 
characteristics (flexure, gender, number, 
person..) 

It canonizes a word to its simplest 
form during a phase called 
"lemmatization". In other words: 

- Nouns are brought back to 
their singular form 

- Verbs to the infinitive form 

- Adjectives to masculine 
singular 

- Idioms to the infinitive form 
with pronouns in the 3rd 
person. 

As a result, the software searches for 
the longest chain of words by comparing 
it to the elements saved in a collection of 
dictionaries : 


- The general dictionary contains 
the usual words and locutions, 

- The dictionary of idioms 
consists of expressions and 
locutions, 

- The user dictionary consists of 
terms added or inserted by the 
user. 

Each element of the sentence 
belongs to a linguistic category. This can 
be simple words, compound words or 
idiomatic expressions. 

Sometimes, a given word has 2 or 3 
potential translations falling into different 
categories. This type of ambiguity is 
frequent and additional procedures have 
to be set up to bypass this ambiguity. 

For example : 

* Sarnia put on her hat and left the 
room. 

"left" can be : adjective, adverb, 
nom, verb 

■ Readers must confirm the information 
contained with other sources. 
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engineers. It is an automated translation 
software conceived to help translators but 
not to replace them. It is capable of 
providing quickly the rough draft of an 
understandable and acceptable 

translation. 

MLTS translates texts in a specific 
subject area (business, finance, computer 
science...) by using customized 

dictionaries. 

The MLTS software operates on 5 
different levels : 

■ translation memory 

■ morphological analysis 

■ syntactic analysis 

* semantic analysis 

* transfer. 

MLTS combines the advantages of 
translation memory and of the "approach 
by transfer", it is based on semantic units 
and on an internal representation of 
languages concepts. 

TRANSLATION MEMORY 

The software starts by looking in the 
memory for an identical sentence to the 
one found in the text. It uses alignments 
techniques or similar approximation such 
as fuzzy matching. If the matching ratios 


is 100 %, there is an equality between two 
chains of characters. If the ratio is smaller, 
it is a sentence with subtle differences 
(declensions of nouns, pronouns, and 
adjectives, as well as verbal flexures). 

The translation memory can suggest 
close correspondences (fuzzy matching). 
The software can carry out replacements 
of invariable parts (numbers, proper 
nouns) or variable parts with declensions. 

The output of automated translation 
software can be viewed as o potential 
collection of initial translation memories. 
But this approach rapidly causes a 
saturation of the translation memory and 
increases research time. 

Thus, we created new methods of 
arranging, matching, and compressing. 
For example, "give something to 
somebody". The new approach should 
recognize and intelligently generate 
adequate replacements according to the 
context. 

■ The woman bought a green dress. 

J* luA jl *1 jJi 1 ■ 

* The man bought a red suitcase, 

jkt* Aula. jl| (J ■ 


A j ivi 3 »_* >JLS ? Ua_J 

MLTS 

Multi-Lingual Translation System 


From its inception, the CIMOS 
company pursued two lines of business: 
conventional translation services and 
design of a multilingual software. The 
translation process was carried out 
manually by skilled human translators 
trained on computer tools. The software 
developed by engineers with a strong 
linguistic background. 

Over the year, our clients have 
submitted substantial documents to our 
translators such as technical manuals. In 
response to the growing demand, we 
decided to automate the translation 
process for our own needs and then for 
those of our customers. We created the 
department of "computer-assisted 
translation" with the hope of assisting 


Mohamed Azze-Edine* 

better the translators. Its objective was to 
evolve the manual translation process 
toward a system of automated translation 
that could be marketed as a stand-alone 
product to our customers. 

The MLTS software (Multi-Lingual 
Translation System) created in this 
department incorporates the lexical 
sources saved for more than 15 years of 
conventional translation services. MLTS 
is both a tool to help the translation 
process and an automated translation 
software with in an impressive level of 
performance on its own. 

DESCRIPTION 

MLTS was developed by a team of 
experienced linguists and software 


* CIMOS PARIS FRANCE 
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au choix du syst&me d'un logiciels de 
gestion des documents 6lectroniques, au 
choix d'un logiciel d'analyse de texte, 
au choix d'un d6pouilleur de termes, la 


diffusion du savoir compris dans ces 
textes sous forme de base de 
connaissances, sont k l'ordre du jour. 
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CONCLUSION 

Les logiciels d'assistance au 
depouillement restent inadapt£s pour la 
representation du sens, car il s'agit ici, 
non pas d'extraire des chaines de 
caract£res, mais des termes simples ou 
composes susceptibles de representer 
les concepts du domaine. 

Les phenomenes lexicaux 
morphologiques, syntaxiques, 

semantiques et pragmatiques qui sont a 
1' oeuvre dans un texte ne sont pas pris 
en compte de la meme maniere. Les 
descriptions linguistiques proposees, si 
elles couvrent un niveau (morphologie, 
syntaxe) occultent souvent les autres 
niveaux (semantique, pragamatique). 

En effet, pour que l'extraction soit 
tout & fait automatique, la machine doit 
etre dotee des memes connaissances que 
celles des humains pour garantir une 
comprehension adequate des textes. En 
plus des connaissances linguistiques et 
l'utilisation de formalisme capable de 
modeliser un cadre linguistique 
interessant, des connaissances 

suppiementaires sur les domaines 
couverts (agencement et structuration des 


concepts, aspects cognitifs, evolution du 
savoir- etc) ainsi que sur les conditions et 
les contextes de production de textes 
(aspect pragmatique et discursif) sont 
necessaires. 

Ces logiciels se heurtent k des 
difficulty, de traitement de la polys6mie, 
des formes homographes et de la 
determination de la relation inherente au 
terme et au concept qu'il denomme. C'est 
pourquoi la recherche s'oriente de plus en 
plus, dans ce domaine, vers la 
modelisation de syst£mes a large 
couverture linguistique et conceptuelle. 

Pour conclure, nous renvoyons a 
revaluation effectu6e en 1990 par Salton 
et A1 (Information processing and 
management Vol. 26), relative k l'efficacite 
du reperage des differentes methodes et 
qui a conclu k l'insuffisance des analyses 
syntaxiques, a la necessity de traitement 
lexico-semantique et de connaissance qui 
depassent le cadre de la phrase. 

A la lumi£re de ce qui vient d’etre dit, 
des questions nouvelles se posent k nous. 
Une banque de termes c'est aussi un 
projet de gestion des textes specialises et 
des connaissances, des questions relatives 
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Par ailleurs, il convient de signaler 
les travaux men6s par la soci6t6 SAKHR 
dans le cadre du syst&ne d' extraction 
des termes arabes (Arabic Text Retrieval 
System), il s'agit d'un systeme 


d'interrogation de type documentaire 
qui fait appel & un analyseur 
morphologique lors du traitement des 
requites. Voir exemple ci-apr£s. 


ANALYSE ET GENERATION MORPHOLOGIQUE 


ANALYSEUR 

MORPHOLOGIQUE 
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Aper^u sur le systeme 


ENTRER PHRASE 


ACQUERIR MOT 


PHASE MORPHOLOGIQUE 


SUB PHASE SYNTATIQUE 

cov\ { r> / [ -i 

| VEpE(X,Y) 


PHRASE PHASE 

ACCEPTEE ^ SEMANTIQUE 

1 AGREE 1 


1. VERBE 


2. SUJET 


3. OBJET 


Classification d'une phrase arabe 


Phrase arabe 


Dependante 


Independante 



MONO 


Verbale 5 * 1*3 iL^ Nominale 5**-! 5JL>- Outil' 5^ijji 5 JLj>- 


(N+N) (V+V) (N+V) contexte 
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a. Division du mot en elements 
morphologiques (Elements qui se 
combinent pour former le mot). 

Prefixe et suffixe CEP + (R - RAT) + ES- 

b. Valeur grammaticale (GV) selon 
la position du mot dans le document. 
Voir exemple ci-dessous. 



Nous pouvons signaler egalement 
les travaux men6s par l'equipe de 
N.HIGAZI dans le cadre de la 
constitution d'un systeme de 
comprehension de la langue arabe 
(natural arabic langage understanding 
system) et notamment la realisation 
d'un parseur syntaxique. Ce parseur 
utilise en plus de 1'analyse syntaxique 
d'une phrase, une base de connaissances 
semantiques (prepositions verbales et 
cas) pour affiner l'inf6rence semantique. 
Ce systeme est developpe en Prolog. II 
decompose les phrases en trois types : 
mono-composees, bi- composees et tri 
composees. Voir schemas ci-apres. 
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EXEMPLE DE FICHIER DE COLLOCATIONS GENERE PAR TACT 

Reproduction du logiciel 

humain 

2 creation d'un - 

2 of- 

2 esprit - 

2 la creation d'un - 

2 of system communication 

2 1'esprit — 

2 de la creation d'un - 2 of 

system ms communication of 

2 de 1'esprit - 

hyper documentation 2 of 

systems communication of 

hypercard 

41'- 

2 of systems communication of the 

2 et- 

hyperdocuments 

2 of systems communication of the 

hyperdocument 

2 - accessibles 

acm 

5 - electronique 

7 d'- 

2 eds designing 

2 - est 

4 des - 

2 generation of j 

2 - et 

2 creation d'- 

% generation of - systems 

2-1 

2 de la creation d'- 

2 generation of - systems 

10 L'- 

hypermedia 

communications 

2 1 1 - est 

2 - systems 

2 generation of - systems 

2 r - et 

2 - systems communication 

communication of 

2 meme - 

2 - systems communication of 

2 generation of - systems 

8 un - 

2 - systems communication of the 

communication of the 

2 un - electronique 

2 - systems communication of the 

2 generation of - systems 

6 d'un - 

acm 

communication of the acm 

6 d'un -electronique 

2 designing 

2 mandl eds designing - 

6 de l'~ 

2 hypertext 

2 next generation of — 


Pour la langue arabe, il n'existe pas a 
notre connaissance de produits 
specifiquement realises pour le 
d6pouillement terminologique. 

N6anmoins, des analyseurs 

morphosyntaxiques qui peuvent §tre 
integr6s dans l'environnement d'un 
d^pouillement automatique existent au 
stade prototypique. Nous citons a titre 
indicatif les approches du D.Y.Hlal. 
[Applied Arabic Linguistic and Signal 
Information Processing], pour extraire des 


concepts (descripteurs en langage 
documentaire) s'appuient sur une analyse 
linguistique. Les concepts sont stockes 
dans un ordre decroissant de pertinence 
(les critferes etant fixes a l'avance : 
frequence, charge semantique posees 
comme & priori). 

Le processus d'analyse 

morphosyntaxique attache & chaque mot 
du document & indexer les informations 
suivantes : 
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■ Choisir un critere ftequentiel a 
l'aide des op6rateurs : tous, 6gal k, 
plus petit que, plus grand que, et 
de la valeur d6sir6e, 

■ Choisir un point de vue : nom, 
verbe, adjectif, unite complexe 
nominale, lexique... 

■ Choisir une unite dans la liste 
affidtee aprfes le choix du point 
de vue. 

Aptes le choix de l'unite, le 
systeme affiche le contexte de la 
premiere occurrence et permet de 
naviguer dans tous les contextes de 
toutes les occurrences. Le systeme 
permet 6galement d'augmenter le 
contexte en affichant les phrases 
precedant et/ou suivant le contexte en 
cours. Les listes d'unites extraites du 
texte constituent le point de depart de 
depouillement (base de donnees 
virtuelle et peuvent permettre de relever 
des reseaux notionnels partiellement 
reptesentes par les families lexicales que 
l'on peut explorer). 

Exemple : dans le reseau carte, le 
noeud carte k memoire conduit lui-meme 


a, carte a memoire simple. Le noeud 
rrtemoire antene aussi & carte k memoire 
et supercarte k rrtemoire, memoire 
volalile, memoire k accks direct, 
memoire morte effaqable. 

A partir des informations 
sdectiorutees et 6ventuellement 
comptetees, le terminologue peut 
enregistrer sa fiche. 

Ce produit est ptesente k titre 
d'exemple, d'autres logiciels existent 
comme : FILCAT, TERMPLUS, TACT. 

Ainsi FILCAT est un automate qui 
permet d'extraire les termes complexes, 
il isole puis filtre des segments 
complexes de 2 k 9 mots r6p6titifs d'une 
base de domtees textuelles. Les textes 
sont d'abord indexes par un outil 
d'indexation de l'analyseur textuel 
TACT puis un g&terateur de collocation 
de TACT produit les segments (2 k 9 
mots). FILCAT filtre ce fichier en 
appliquant des dictionnaires 

grammaticaux. Voir exemple ci-aptes. 
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Les resultats produits par la 
description linguistique peuvent etre 
filtres a l'aide de deux procedures 
fondees sur les operations de difference 
et d'intersection appelees, 

respectivement procedure d'exclusion et 
procedure d'inclusion. L'exclusion 
consiste & eliminer des resultats les 
unites consignees dans un dictionnaire. 
L'inclusion consiste a ne conserver des 
resultats que les unites consignees dans 
un dictionnaire. 

La description linguistique produit 
plusieurs fichiers appeies points de vue 
correspondant aux noms, adjectifs, 
verbes, termes composes et au lexique 
du texte. 


Selection des unites et redaction 
des fiches 

A partir des resultats de la 
description linguistique, cette etape 
consiste a choisir les unites pertinentes, 
de maniere interactive, dans un 
environnement de bases de fiches. Pour 
chaque unite, on dispose des differents 
contextes dans lesquels elle est apparue. 
Si l'unite est seiectionnee, une fiche est 
creee automatiquement dans laquelle on 
inscrit des informations pertinentes 
(contexte, definition etc ... ). 

Le processus de selection d 'unites 
consiste a: 
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Pour illustrer avec plus de details cette 
approche nous pr6sentons le produit 
TERMINO - NOMINO de d6pouillement 
assists dont une version demonstration 
peut etre chargee k partir d'internet. 

TERMINO-NOMINO est done un 
logiciel de depouillement assists par 
ordinateur fonctionnant au depart sur 
Macintosh. Une version developpee pour 
etre operationnelle sur PC a donne lieu 
au logiciel NOMINO. 

Les textes soumis k TERMINO- 
NOMINO sont des textes frangais sur 
support informatique. Le traitement 
effectue par TERMINO-NOMINO se 
compose de trois etapes: 

■ traitement des marques d'edition, 
description linguistique et 
selection des unites et redaction 
des fiches. 

Traitement des marques 
d'edition 

Les textes soumis a TERMINO- 
NOMINO demandent peu de 
preparation. Les seules regies k respecter 
sont : un retour chariot ne doit figurer 
qu'en fin de paragraphe et les traits 
d'union enfin de ligne doivent etre evites. 


Description linguistique 

La description linguistique est effectuee 
en trois phases 

■ Phase de categorisation et de 
lemmatisation des formes lexicales. 
Le traitement est effectue forme par 
forme en indiquant pour chacune 
d'elle sa categorie, son lemme et un 
certain nombre de proprietes (genre, 
nombre, personne, temps et mode). 
Ces informations sont necessaires 
pour effectuer une analyse 
syntaxique. 

■ Phase de l'analyse syntaxique dont 
le traitement consiste k construire une 
representation spatialisee des 
differentes formes dans l'6nonc6. 
L'analyse s'effectue enonc6 par 6nonce 
en s'appuyant sur des proprietes k la 
fois de structure et des unites 
lexicales. 

■ Phase d'extraction des termes 
composes d6pistes autour de certains 
noms de phrase. Ces termes 
composes construisent des entites 
notionnelles ou termes. Voir schema 
ci-apres. 
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PATRON DE FOUILLE POUR LES TERMES COMPLEXES* 
PATRON BASE SUR L'OBSERVATION LINGUISTIQUE 

Nde N : gestionnaire de fichiers 

N Pr6p N : exploitation en paraltele, calculateur & programme 
N Adj : <§tat masque 

erreur logique 

N Pr6p N Adj : calculateur k programme fixe 


PATRON BASE SUR UNE GRAMMAIRE REGULIERE 
Grammaire tiree de : 

N1 # Pr6p # N2 # Pr6p # N3 
1 indique la position dans le GN 

^ designe une insertion optionnelle (nom, adj, ou mot non reconnu) 

Prep # N3 # est optionnel 

N1 Adj : appel automatique 

N1N2 : carte memoire 

N1 k Det N2 : exploitation a l'alternat 


* Applications utilises dans l'analyse informatique k 1'INIST (Centrale documentaire qui 
produit deux bases de donn£es PASCAL et FRANCIS) 
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LEXTER : Logiciel d'extraction de 

terminologie qui, k partir d'un corpus de 
textes techniques portant sur un domaine 
quelconque, effectue une analyse 
grammaticale de ces textes pour foumir une 
Hste d'unites terminologiques candidates, 
organises sous forme d'un r6seau 
hypertextuel. Le terminologue charge de 
valider la terminologie propos6e par LEXTER 
peut naviguer au sein du r£seau des termes 
candidats vers les textes et des textes vers les 
termes candidats qui y'ont 6t6 d^tectes. 

NOMINO TERMINO logiciel 
d'extraction terminologique assists qui 
effectue une analyse syntaxique et propose un 
environnement de d£pouillement permettant 
l'acc&s aux differentes listes d'unites relevees 
(Unites complexes nominates, noms, verbes, 
adjectifs, lexique du texte) ainsi que la 
consultation de leurs contexte. Le logiciel 
comporte un gestionnaire de base de fiches 
avec les fonctions de modification, de 
suppression, d'interrogation, d'importation et 
d 'exportation de fiches. 

La plupart des logiciels passes en revue 
utilisent des patrons de fouilles bases sur 
1'observation linguistique, et postulent que 
certaines formes sont plus terminogenes et 
productives dans les domaines specialises. 


Ils utilisent des heuristiques 

linguistiques de type : 

■ Sequence de la langue qui n'est 
possible qu'en presence de noms 
composes D et Prep, Det Qua, Det N 
Qua , Det V exemple : un k coup, une 
chasse goupille, un mode k deux 
temps. 

■ Probabilite de certaines suites k 
pouvoir etre des noms composes : 
ellipse du D et N Prep N ex : corrosion 
par fatigue, juxtaposition de NN 
exemple : Carte memoire. 

■ Etiquetage syntaxique de tous les mots 
d'un texte frangais par comparaison 
avec les dictionnaires electroniques 
existant, qui identifient les differentes 
formes fiechies du frangais et leur 
apparence syntaxique. 

■ Reperage de locutions adverbiales 

■ Indexation par une recherche 
systemique a l'aide d'une grammaire 
reguliere de formes syntaxique : 
indexation de figement des noms 
composes, voir exemple de regies ci- 
aprds. 



AL4.ISSAN AL*ARA&1 


55 


Les indexeurs et concordanciers 

Pour les indexeurs, la recurrence est un 
des crit&res essentiels pour determiner si un 
mot est representatif du contenu. 

Neanmoins, disposer d'une liste 
complete des mots d'un texte repertorie et 
classe par ordre alphabetique ne constitue 
pas en soi un index, que si cette liste permet 
de retrouver les differents contextes (chaque 
mot est accompagne de sa ou ses references 
du texte). II convient cependant, de 
distinguer entre index et concordancier : 

Index : Inventaire des mots - formes 
accompagnees de leur reference. 

Concordancier : outil plus sophistique, 
la concordance rassemble toutes les 
occurrences des mots de texte (le mot est 
repris autant de fois qu'il figure dans le 
texte). Chaque occurrence prend place au 
sein de son contexte original. La 
constitution d'un concordancier consiste h 
regrouper toutes les occurrences d'un m£me 
mot sous une rubrique, un mot vedette. 
Ainsi, par rapport ci l'index, le concordancier 
rapproche les contextes dans lesquels 
s'observe le mot. 

Methode automatique linguistique 

Afin de reduire les faiblesses inh£rentes 
aux m£thodes statistiques et de r£cup6rer un 


maximum de termes representatifs de la 
terminologie du domaine, des procedures 
automatiques d'extraction reposant sur 
des observations linguistiques sont 
d£velopp6es. Beaucoup de travaux 
d'indexation automatique sont fondes sur 
une extraction des GN. Ce choix se 
justifie en partie par le fait qu'en langue 
specialist, l'information pertinente est 
localis6e dans les GN et la frequence de 
ces demiers en langue specialist est 
importante et elevee. 

Cette approche a suscite des etudes 
linguistiques et le nombre de logiciels 
congus pour analyser et extraire les 
termes composes est largement superieur 
a celui des logiciels traitant les termes 
simples, malgre le fait que le recours a la 
s6mantique pour leur identification reste 
difficile (le sens de GN ne derive pas 
automatiquement de celui des differents 
6l6ments le composant.). 

Ces logiciels bases sur l'analyse 
morphologique et syntaxique constituent 
actuellement les principaux syst ernes 
d'extraction a des fins terminologiques. 
Parmi ces logiciels, on peut citer LEXTER, 
TERMINO, NOMINO, SATO, 
TOPOCRAF, TERMIS, RTERM. 




AL-LISSAN AL-ARAB! 


54 



SEGMENTEURS 

Mot 

References 

Dictionnaires de mots simples 

le 

i 


recours 

i 

le 

a 

i 

recours 

la 

i 

banques 

teiematique 

2 

donnees 

pour 

2 

textuelles 

la 

2 

terminologiques 

teleconsultation 

3 

bibliogiques 

et 

4 

bibliographiques 

le telechargement 

4 

teleconsultation 

k 

5 

telechargement 

partir 

5 


de 

5 


banques 

5 

Dictionnaires de mots compliquees 

donnees 

5 


bibliographiques 

5 

banques de donnees 

textuelles 

6 

decoupages automatiques 

terminologiques 

6 

banques de donnees 
bibliographiques 
banques de donnees textuelles 
banques de donnees 
terminologiques 
donnees textuelles 
donnees bibliographiques 
donnees terminologiques 


Ces segmenteurs posent un certain 
nombre d'inconvenients k savoir : 

Le defilement des textes sur 6cran pour la 
constitution des termes composes est une 
tache fastidieuse ; 

la non utilisation de listes d'exclusion des 
mots sans int6r£t tant au niveau des 


termes simples (mots vides) qu'au 
niveau des termes composes 
(locutions adverbiales, prepositives, 
mots de langue g6nerale) oblige le 
terminologue k passer en revue toutes 
formes contenues dans les textes 
d6pouilies. 
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Methode automatique statistique 

Avec revolution du domaine, des 
logiciels d'extraction automatique sont 
apparus et ont 6volu6 du simple 
segmenteur en passant par des logiciels 
de statistiques pour aboutir & des logiciels 
bas6s sur l'analyse linguistique. 

Les segmenteurs 

Les segmenteurs decoupent le texte 
en mots & partir d'un texte enregistre sur 
support informatique. Pour le 

segmenteur un mot est une suite de 
caracteres comprise entre deux espaces 
blancs, entre un blanc et un signe de 
ponctuation ou entre deux signes de 
ponctuation. 


Ce decoupage est strictement 
mecanique et ne tient compte ni des 
groupes de mots/ termes complexes ni de 
la frequence des termes. 

Ces segmenteurs primaires peuvent 
etre accompagnes de logiciels congus 
pour la recomposition des termes 
composes de maniere interactive dans 
une deuxieme etape. Le texte a traiter est 
d6fil6 dans une fenetre et l'utilisateur doit 
indiquer quelles sont les formes 
complexes qui constituent des termes. 
Ainsi deux dictionnaires sont constitues, 
un dictionnaire des termes simples et un 
dictionnaire des termes composes 
pouvant £tre utilises pour une 
reconnaissance automatique, cette fois, 
des termes dans d'autres textes. Voir 
exemple suivant. 
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L'indexation automatique dans le cas 
des SGBD textuels peut etre accompagn6e 
d'un ou de plusieurs dictionnaires de base 
qui fonctionnent comme des dictionnaires 
d'exclusion, h savoir les dictionnaires de mots 
vides et les dictionnaires des formes ftechies. 
Elle peut etre egalement accompagnee d'un 
thesaurus. 

Utilisation des dictionnaires 

Cette methode consiste & utiliser un 
dictionnaire des radicaux et & mettre en 
place des procedures informatiques 
efficaces afin de pouvoir traiter n'importe 
quel mot et le ramener a son radical. Dans 
cette approche on opdre en deux ctapcs : 
generation automatique d'un index complet 
contenant toutes les formes extraites du 
corpus textuel puis decomposition de la 
forme pour lui enlever les suffixes et les 
prefixes. 

Utilisation de thesaurus 

^utilisation d'un thesaurus 
presuppose une procedure particuliere qui 
permet d'6tendre la recherche aux termes 
relies et d'ajouter aux criteres de recherche 
les termes ayant certaines relations avec les 
donnees entrees. 


II s'agit d'un ensemble de termes 
contrdies et de concepts lies par 
differents types de relations stock6es 
dans le thesaurus dont les concepts 
represented les nceuds de l'arbre et les 
termes contrdies (descripteurs) 
represented les feuilles de cet arbre. 
Chaque concept peut lui meme inclure 
d'autres concepts ou d'autres termes 
contrdies. Les relations peuvent etre 
de type generique, specifique ou de 
type associatif. Le thesaurus est de ce 
fait, une structuration d'un domaine 
du savoir particulier. Le premier 
niveau de cette structuration decrit les 
concepts gendraux du domaine 
nomine index. Chaque index est lui 
mdme ddcoupe en sous index. Cette 
structuration peut etre modeiisee sous 
forme d'un graphe. 

Cette approche semi-automatique 
est done basee sur la reconnaissance 
des formes dans une base de donn6e 
textuelle & partir de dictionnaires 
prdalables pour optimiser le 
rendement de l'extraction (voir 
schema ci-aprds). 
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EXPAND RADIO ACTIF 


TYPE 

ITEMS 


Radio-t£16sco 


Radio-thyra 


Radio-transmission 


Radio-ulna 


I Radio-ulnar 


Radioactif 


Radioactifs 


Radioactirdum 


Radioactive 


Radioactives 


Radioactivity 


Radioactivi 


Radioayrienne 


Radioaltimytre 


EXPAND RADIOACTIF 

REF 

INDEX-TERM 

TYPE 

ITEMS 


| Radideferous 


Radif^re 


Radii 


Radio 


Radio 


Radio-actif 


Radio-activation 


Radio-active 


Radio-actives 


Radio-activity 


Radio-activi 


Radiobalise 


Radio-altimytre 


Radio-antidiffuseur 


Radio-astronomie 


Radio-canal 


Radio-channel 


Radio-communication 
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ecran, et confere a l'operation de 
marquage un caract&re conventionnel qui 
peut etre ressenti par le terminologue 
comme une contrainte. De plus le 
defilement sur ecran d'un corpus 
volumineux n'est pas tr£s ergonomique et 
le versement des resultats de l'index dans 
un gestionnaire de fiches terminologiques 
est un processus assez lourd. 

Utilisation d'une fonctionnalite de 
SGBD 

Partant de la definition donne par C 
Gardarin "Un SGBD se compose de trois 
couches de fonctions : 

1. La gestion des recipients de 
donnees sur memoires 
secondaires. 

2. La gestion de donnees stockees 
dans les fichiers, le placement et 
l'assemblage de ces donnees, la 
gestion des liens entre donnees et 
des structures permettant de les 
retrouver rapidement. 

3. La presentation de donn6es aux 
programmeurs d'application et 


aux usagers ayant exprime leurs 
besoins en donnees". 

[GARDARIN]. 

Le tri et le classement sont une 
operation indispensable dans un SGBD. 
11s entrainent une reorganisation 
physique de la base. L'indexation gen£re 
un fichier qui ne comporte que les items 
tries dans la zone choisie pr6alablement 
comme cl6 et chaque item renvoi dans la 
base, h l'enregistrement qui contient cet 
item. On peut creer autant d'index que de 
zones. L'index est indispensable pour 
1' interrogation d'une base de donnees. 

Certaines donnees deviennent done 
des criteres de selection : toutes les 

donnees d'un champ (terme vedette, 
entree) prises s6parement (inversion) ou 
consid6rees comme un bloc. Les SGBD 
qui traitent des donnees textuelles ou 
considerees comme telles permettent 
d'extraire automatiquement les mots d'un 
texte, en eliminant les mots vides. II s'agit 
dans ce cas d'indexation automatique, car 
ces mots g6n£rent un index de base ou 
leur est assigne le nombre d'occurrence, 
comme 1'illustre l'exemple suivant. 
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par l'ordinateur. Bien avant de disposer 
de logiciels d'extraction basEs sur 
l'analyse statistique, ou plus rEcemment 
ceux basEs sur l’analyse morphologique et 
syntaxique, le terminologue a cherche, 
dEs 1'avEnement de logiciel de traitement 
de textes, E optimiser son travail. Cette 
approche que Ton peut qualifier de semi- 
automatique concerne l'utilisation des 

fonctionnalitEs de traitement de textes et 
celles des SGBD. 

Utilisation de traitement de textes 

Dans cette approche, le terminologue, 
constitue une liste de termes, en 

dElimitant ces derniers a l'aide de 

symboles conventionnels. 

A titre d'exemple nous citons un outil 
qui a ete developpe initialement a partir 
des macros de Word Perfect : IVANOHE 1 
Ce logiciel utilise les conventions 

suivantes 

■ Les symboles [[ ]] pour delimiter le 
terme seul et l'importer sans contexte ; 

■ Les « » pour delimiter et 

importer le terme avec son contexte ou 
la phrase dans laquelle figure le terme 
marque ; 


* @ marque l'indicatif de page 

■ Pour les documents bilingues, des 
indicates numEriques permettent 
d'associer un terme et son Equivalent 
s’ils n’apparaissent pas dans le meme 
ordre dans les deux textes 
Les versions rEcentes des logiciels de 
traitement de textes standard (type 
WORD, WINTEXT etc ... ), offrent la 
fonctionnalitE d’index qui permet au 
terminologue d’extraire, h partir d’un 
texte sur support informatique, des 
termes simples ou composEs qu’il aura 
marquE une seule fois dans son texte. 

Cette approche laisse au 
terminologue le soin d identifier le terme 
et lui permet d’accelErer la constitution de 
la fiche terminologique dont les donnEes 
doivent etre traitEes et validEs avant 
d'etre versEes dans une banque 
terminologique. La fonctionnalitE index 
est devenue une fonction essentielle dans 
les logiciels de traitement de textes 
quelque soit l’environnement de travail . 

NEanmoins, l’utilisation de symboles 
pour dElimiter les termes, les contextes et 
les indicates de page presuppose de 
parcourir tous les textes en les lisant sur 


. [d6velopp£ .» bureau de tr.ductioe au Canada et qui, pou, dee probltoes de t mis. a jour de Word 
Perfect, a Et6 red6veIo rr 4 4 l’aide d'un langage de programmahon mdEpendantj. 
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proximite. 

Ainsi la recherche peut se faire sur 
un terme complet ou k partir d'une partie 
de ses lettres (troncature & droite, k 
gauche et avec masquage). La recherche 
peut se faire en texte libre ou sur des 
champs specifies. Des expressions de 
recherche incluant des opera teurs 
booleens peuvent etre egalement utilis^es 
(Union, Intersection, Exclusion). 

Ces logiciels disposent egalement de 
fonctions utilitaires tri selon un ou 
plusieurs criteres, impression et 
exportation selon d iff brents formats: 
format predefini, format utilisateur ou 
format ASCII. 

Echange 

L'interet de consultation de 
plusieurs banques de terminologie 
existantes n'est plus k demontrer. En 
effet, les echanges de donnees entre 
differents fournisseurs 6vitent d 'avoir k 
refaire les memes travaux. La majority 
des logiciels de terminologie offrent des 
fonctions d'importation et d'exportation 
de donnees entre les banques. 
Neanmoins, l'echange pose quelques 
difficultes pour la mise a jour des 


donnees. La tendance actuelle est a 
l'etablissement de formules de partenariat 
permettant de mettre en relation les 
differentes sources d'informations, et au 
developpement d'interfaces pour 
l'interrogation d'un certain nombre de 
banques selectionnees et fusionnees par 
les liens de la communication. Une 
solution intermediaire consiste k utiliser 
les formats d'echange standards de type 
SGML, HTML, TEI. 

Diffusion 

Les banques de terminologie 
diffusent l'information soit par acces 
direct aux donnees soit par le biais de 
disque optique compact Differents 
syst6mes de publication ou d'^dition 
electronique sont egalement utilises pour 
augmenter la production et la 
productivity du secteur de publication, et 
pour diffuser rapidement les resultats. 

EXTRACTION OU ASSISTANCE 
AU DEPOUILLEMENT DE TEXTES 

L'extraction de mots k partir de textes 
presuppose que ces textes soient dejA 
disponibles sous format electronique ou 
qu'ils aient ete soumis k une lecture 
optique qui rend possible leur utilisation 
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d'exemple : 

AUTOLEX, LEXITERM, NEOLOG, 
CONCEPTERM, DICOBASE, CAT, 
KONSULT, LEXICALISE. 

AUTOLEX par exemple, est un 
logiciel de gestion de bases de donnees 
terminologiques et en meme temps un 
instrument d’aide a la traduction. II 
permet de classer les termes vedettes 
selon leur degre de fiabilite ou par 
domaine. Ce systeme permet egalement 
de traiter les sigles et les abreviations. 

LEXITERM quant a lui est un logiciel 
de gestion de bases de donnees 
terminologiques multilingues sans 
limitation du nombre de langues. C'est 
un systeme qui permet l'association 
d'images aux fiches terminologiques. 

Quant au NEOLOG, c'est un logiciel 
de confection et de gestion de bases de 
donnees terminologiques. Le systeme 
accorde une place importante aux champs 
"constats d'usage" et "notes de recherche", 
et offre egalement la possibilite d'etablir 
des liens entre fiches ccmportant des 
termes apparentes (synonymes, contraires 
etc ... ). 

Le LEXICALISTE reste le plus 


general, il permet de constituer une base 
ouverte, g^nerique et intelligente : k partir 
des attributs syntaxiques specifies et du 
r6seau s6mantique, le systeme gknere une 
base adequate a ces specifications. II 
possede un langage de contraintes qui 
offre la possibilite de laisser le systeme 
reduire, a la place de l'utilisateur, la 
valeur ou les valeurs possibles d'un 
certain nombre d'attributs en tenant 
compte des attributs deja saisis. En plus, 
des puissants moyens de navigation 
hypertextuelle dans le dictionnaire qu'il 
possede, le systeme comprend plusieurs 
fonctionnalites, entre autres, un reseau 
lexical, des liens hypertextuels et la 
possibilite de navigation sophistiquee 
dans les r^seaux s^mantiques et lexicaux. 

Exploitation 

La plupart des logiciels dits de 
terminologie offrent des strategies de 
recherche plus ou moins sophistiquees 
pour la consultation de la base, et 
permettent des fonctionnalites, 
d’impression et d'exportation des 
donnees. Quant k l'acces a l'information, 
les logiciels de terminologie disposent 
d'un langage d'interrogation a base de 
termes et d'operateurs booieens et/ ou de 
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representation et une modelisation de la 
connaissance et du savoir dans le 
domaine etudie. Elle permet egalement 
de determiner les termes k previligier, 
ceux & £viter etc... 

L'automatisation de cette etape ne 
peut §tre que partielle car l'intervention 
du terminologue (pour les raisons de 
caracterisation de termes sus- 
mentionnees) est indispensable et 
1 'interactivity est requise en raison des 
exigences de quality. Par ailleurs, en plus 
des raisons qui dependent de la specificity 
du travail terminologique, le transfert 
d'expertise (sous forme d'une 
terminologie au sens Wusterien 
d'ensembles bien structures) pose 
actuellement plusieurs difficultes : 

■ II n'y a pas de th£orie g6nerale et 
unifiee du texte (linguistique, 
cognitive, documentaire, etc) 

■ C'est un domaine ou le passage de la 
th£orie a l'application entraine des 
compromis. 

■ D6signant des concepts, les termes 
sont une representation, ils ne sont pas 
les "concepts" eux-memes dans leur 
universality. Ils ne sont que le r£sultat 


d'un filtrage particulier 

(matyrialisation linguistique d'un 
certain nombre de leurs 
caracteristiques en rapport avec les 
besoins discursifs) et les criteres de 
reconnaissance par les locuteurs d'une 
langue specialist demeurent mal 
connus. 

Le depouillement assists reste un 
palliatif car il fait gagner du temps au 
terminologue et permet de traiter un 
volume textuel plus important et par 1& 
m£me , plus representatif du domaine. 

Gestion terminologique 

II existe actuellement un grand 
nombre de logiciels dits de terminologie 
pour la redaction et la gestion de fiches 
terminologiques. La plupart de ces 
produits ont £t£ dyvelopp£s k partir 
d'outils congus k d'autres fins et pour des 
besoins specifiques (gestion 

documentaire). Par ailleurs, les logiciels 
connaissent souvent une utilisation plutdt 
limit6e car leurs principaux utilisateurs se 
trouvent dans les milieux m£me de leur 
conception. 

Parmi ces logiciels sptifiques k la 
terminologie on peut citer, k titre 
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prealable (nettoyage, marquage) pour les 
rendre utilisables par des logiciels dont 
les formats sont rarement standards ou 
compatibles entre eux. Par consequent le 
recours aux traitements de textes pour 
accomplir ces taches de pre-edition est 
necessaire. 

Reconnaissance des termes et 
etablissement de la nomenclature 

Les termes, en tant que signes 
linguistiques de la denomination 
sp6cialisee designant un objet concret ou 
abstrait sans equivoque, ne peuvent 
differer, quant a leur representation 
formelle, des autres chaines de caracteres 
qui sont les mots. Seule leur 
appartenance a un domaine specialise et 
leur utilisation par les spedalistes du 
domaine peuvent etre retenues comme 
critere de diff6renciation. Neanmoins on 
peut rappeler quelques specifiers qui 
caracterisent, du point de vue 
methodologique, le terme et qui 
permettent de le distinguer du mot: 

+ Le terme tend & etre mono- 
r6ferentiel dans un texte scientifique et 
technique appartenant au meme domaine 
et n'admet de synonymie que 
referentielle. 


+ Les termes forment dans chaque 
vocabulaire scientifique une serie, un 
ensemble dont les 6l6ments sont 
structures du fait de leur appartenance k 
un domaine particular. Ces elements sont 
li6s par des relations de types 
hierarchique ou associatif qui lient les 
notions entre elles. 

+ Les termes fonctionnent d'une 

maniere particuliere sur l'axe 
paradigmatique. La commutation et la 
distribution fonctionnent dans une 
structure calquee du reel. 

Constituant l'objet meme de la 
terminologie, la collecte des termes est la 
premiere etape dans la chaine de 
production de la terminologie. 

L'operation de depouillement consiste a 
relever dans un corpus specialise les 

termes ainsi que les donnees relatives a 
ces termes (definition, contextes, termes 
associes, donnees necessaires a 
l'organisation logique des notions), afin 
d'etablir la nomenclature. Cette etape est 
cruciale pour le processus 

terminologique. Elle permet de cerner les 
notions et de les articuler entre elles k 
partir d'un examen comparatif des 
elements et de proposer une 
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LA CHAINE TERMINOLOGIQUE 
Delimitation du domaine et 
constitution du corpus 

Pour un terminologue ou un 
organisme de mise au point 
terminologique, le choix du domaine de 
travail est soit une r£ponse ponctuelle k 
un besoin exprim6 ou ressenti (les 
contenus sont alors dependants de 
facteurs plus ou moins conjoncturels), soit 
une recherche programm6e qui s'inscrit 
dans une politique linguistique 
particuli&re et pr6d6finie pour rattraper le 
retard accuse dans certains domaines qui 
restent lacunaires. Dans cette 2 6me scenario 
la terminologie repond £ l'hypertechnicite 
du monde contemporain. Dans un cas 
comme dans l'autre, le recours k une 
documentation sp6cialis£e guide le 
terminologue dans l'exploration du 
domaine et dans la representation de sa 
structure. Le savoir et l'expertise qu'il tire 
de cette documentation validee par le 
recours a l'expert lui permettent d'etablir 
l'arbre de domaine. Ce dernier est une 
structuration des differents concepts 
appartenant k ce domaine, permettant de 
cerner de faqon plus circonscrite les sous 
domaines ainsi que le volume des notions 


k traiter. L'6tape de la constitution de 
cette documentation peut §tre raccourcie 
par le recours soit a la t6l6matique pour la 
teleconsultation et le t6l6chargement & 
partir de banques de donn^es 
(bibliographiques, textuelles et 
terminologiques), soit aux syst£mes de 
lecture optique pour la saisie automatique 
des textes Merits. Cette saisie automatique 
de documents imprimis permet au 
terminologue d'utiliser tous les genres 
d'6crits pour son travail, d'autant plus, 
qu'il existe des logiciels commerciaux 
permettant une bonne fiabilit6 quant au 
taux d'erreurs qu'ils g£n£rent. Pour la 
langue arabe, les taux d'erreurs restent 
relativement 6lev6s k cause des 
specificity de cette langue: segmentation, 
ligature, diacritisation, superposition des 
caracteres et formes variables d'un 
caractere selon sa position dans le mot. 
Le taux d'erreurs de reconnaissance 
optique de caract&re attribuable a la 
numerisation influe done de manure 
significative sur les r6sultats obtenus avec 
le d6pouillement automatique ou semi- 
automatique. 

Les textes saisis par lecture optique 
n6cessitent parfois un traitement 
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L'AUTOMATISATION DE LA CHAINE DE TRAVAIL EN LEXICOGRAPHIE E] 

EN TERMINOGRAPHIE 


Methodes traditionnelles Methodes informatiques 

* Recherche documentaire 

Selection des documents a depouiller 1. Telechar gement ou saisie optique ou 

manuelle pour constituer le corpus ecrit. 

2. Mise en forme du corpus par un logiciel de 
traitement de texte. 


** Depouillement 
Choix provisoire de termes 


Choix d6finitif de termes 


Etablissement de la nomenclature 


3. Lecture et traitement du fichier texte par un 
logiciel de decoupage de mots/ termes. 

4. Recomposition des termes complexes et 
formes composees 

5. Marquage des termes a conserver pour la 
suite de recherche 


*** Contextes 

Cueillette de contextes 6. Lecture et traitement des textes par un 

logiciel d' indexation, etablissement de 
concordances 


Decoupage et selection des contextes 


Traitement des contextes 


7. Decoupage simultane des contextes 
Delimitation des contextes 

8. Importation des contextes dans un S.G.B.D. 

9. L’analyse semantique des contextes a l'aide 
d'un syst£me de gestion des contextes. 
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concept des industries de la langue et le 
concept de terminotique. 

Les industries de la langue et la 
terminologie 

Apparu en 1984 dans un article de la 
revue Brise, le vocable d'industrie de la 
langue (Ingenierie linguistique) s'est 6largi 
pour signifier «rensemble des activites de 
conception, de production et de 
commercialisation d'outils et de produits, 
de services dormant lieu k un traitement 
automatise de la langue" [J.C. Corbeil 1990], 
Cette nouvelle conception en mature 
d'informatique et de traitement des langues 
a quelques peu boulevers6 les habitudes 
des terminolgues. La constitution de 
banques de terminologie en tant que 
reservoirs electroniques de donnees 
terminologiques, organisees et structures a 
des fin de consultation et de diffusion ne 
repfesente plus le seul apport de 
1'informatique k cette discipline. La 
recherche en terminologie s'oriente vers 
d'autres outils informatises pouvant 
optimiser le travail du terminologue dans 
tout son processus. 

La terminotique 

Dans le cadre de ce qui est convenu 
d'appeler I'industrie de la langue, la 


terminologie est devenue un concept de 
recherche particulier de 1'informatique 
linguistique appliquee, un concept 
programmatique et genera teur de 
produits qui trouvent leur application en 
terminologie et qui repondent a des 
besoins d'automatisation des taches 
methodologiques de tout le processus de 
la chafne terminologique. Les concepts 
d'industrie de la langue et de 
terminotique sont lfes, car 1'informatique 
a change de nature pour traiter des 
probfemes d'un type nouveau (traitement 
des corpus textuels, raisonnement 
incertain sur des donnees incompfetes, 
apprentissage automatique...) et est 
devenu une informatique d'orientation 
textuelle pour le traitement de I'6crit 
intervenant ainsi a tous les niveaux du 
processus terminologique. Dans cet 
expose nous allons passer en revue ces 
differentes etapes et examiner les 
differents aspects de leur automatisation 
en s'attardant plus particulierement sur 
I'aspect d^pouillement, extraction et 
constitution de la nomenclature. Le 
schema ci-apres montre les differentes 
etapes dans la perspective de leur 
automatisation. 



AUTOMATISATION DE LA CHAINE DE PRODUCTION TERMIN OLOGIQUE 
RECONNAISSANCE ET EXTRACTION DES TERMES 


INTRODUCTION 

Dans un monde marqu6 par le 
d6veloppement de plus en plus fort de la 
science et de la technique, la 
communication a travers les frontferes 
linguistiques et, par la m§me la 
terminologie, prend une importance 
croissante dans ce processus global. Le 
d6veloppement des banques de donn^es 
terminologiques est apparu tr6s t6t comme 
la seule r^ponse a la gestion des flots 
d'informations scientifiques et des milliers 
de termes qu'elle ne cesse de g£nerer en 
permettant non seulement d'exploiter et 
d'organiser l'acc&s aux donnees mais aussi 
d'en maintenir le contenu, de le diffuser et 
d'en assurer un ^change plus efficace et 
optimal. 

Aujourd'hui l'informatique a 6volue, vers 
une plus grande banalisation puisqu'elle s'est 
introduce dans tous les foyers, qu'elle a 
envahi tous les domaines de connaissance et 
qu'elle se rencontre dans tous les 


S.AIT TALEB* - F. BENJELLOUN** 

environnements de travail. Elle a 
6galement 6volue vers une plus grande 
complexification en ce qui concerne le 
traitement des connaissances, et ce grace 
aux acquis des progr^s de l'intelligence 
artificielle qui permettent la constitution de 
bases de donnees relationnelles 6volu6es 
par le recours a des structures de 
moderation et de repr§sentions bashes sur 
les rfeeaux s6mantiques par ailleurs, les 
techniques hypertextes pour une recherche 
multicritere et un mode d' interrogation 
homme-machine qui ce rapproche de plus 
en plus de la langue naturelle ont 
egalement contribue a cette evolution, cette 
evolution a marqu6 le travail de la 
terminologie informatisee. Aussi assistons- 
nous actuellement a l’6mergence d'une 
nouvelle approche, pour faire face a de 
nouveaux besoins et a de nouvelles 
exigences. Deux concepts clefs d6terminent 
aujourd'hui la recherche en matiere 
d'automatisation de la terminologie, le 
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>*lh.n Llj ial£ cuUISJI ^IjJk!wI J DJu-a- 
5 Jl» (JjLaxJj Jals y\y}\ ^i-P J-alO sill J j <Ui>L>- 

jw (jjj iijjlx* UfcjLuLcL cZj L v 1 k. r> 1 1 j ^UiU! 

D^ll 4ia^ ju^u 4->^*J JX-Ij3 JJ SjJjhjp 0^*L>- 

4jlS JJ <U«<aj <*1S^ 4 i KI I ^yic 


J L^AjU£> J L$-C J_>*j L^IjJ J l^o!^ JjjL>J £-4 <±4 >AI 

(Categorisation) 4 J 1 ^jJl ^ liS 

JJ 4h-^LjJ t lj> j ....^Jj 4 -Lo tjJucu tJ-O t p— >1 

4— oL> ^JLluJl ^|jp>uL^I J ^Ijulj 4_j Oj LmULa 


JJ Jjlxu US' OjUIl ajj*> ^lc- Jij-4^ }LI£ju L>w«lJjj 

UL1I oa-ij ^yjJl 4^jj.SjjJ| j Cn>'>UL>saJl (J-AAJ 


. 4_jl_> v*J I 

: 4-^jL>JI 

(J-SaJI tjl IAa J^>L>- (Jh 9 ^OJU 

v^LaIajJ! jisli j3£ 1 JwflJjo 4-L>|^a Ji> j yUa^j^'l 

, 4_jjLs iL*Jl I 


■Ll_>JJjU£X£» JjJu *U,|j »L iij j-jIj; 0*315 I3U 

4 -u ff g-j ^Uj-^iwl (jli DjjixLs 

J->-L»j J-xaJ| J <U-/Ll 4 juJ jjuLaJ ^l) I J^>j| 

Loj3 ^ L »Ii JS ^ I J$u ix>J |J OuSjJl £yo j juSlJ I 

•( s jO Jl 

il^fl ^ ‘—Jiaju ^JLL^call cJjajJI I Jsu J 

jjiH *JjLaU J yJu ^ JyZ J\ 

iiLa'jlL Gju (jtjuJLl lj.a> j i±A>oJ| <jts ^L.a^I L^_JLc 
4-a15-a_L 1 j 4-Jj^xll 4_3jjd! JJ 

^IjJLi j^lil iLxsj ii yu> (Formalisable) 

4ijj« 5j^U |i-JufeUll oia ^ ±x>ji 

.<>ajJI 


<U <" J jJLla-all jLuJll (jjJ Jj->o I OjisuJ tj 
ji (chatne de caracteres) "<JjL>u> 
(conceptuel Gt jjl*lij jjljJI jLu^^li &**-> 

.^lk^.JJ cognitif) 

^jj| 4 j > ■ ^ *t 1 1 ^jLjIHI uil l>a JJ Jo^suLu jj h" »j 

I 4Jj>j 1I DJJh 4 JL«j^( ClJLaaju j ( 

(semi-automatique) 5 jJT <Ui» Ajjli# -1 


j IjL^J LjuOm ^ Li-^-Oj-^ J 1 

^JJau al l J-> J->0 »*tj > : 1 4 _>JIjc# 

! j ^yu ^ 5 jj>- !j Sj-6 L- jjJ-; 




^_j-cXjJ I j 4 jl9^* 


oU Ud l jJJJJ ^jl jJ 
O-i—^ l j-J. £> 4— 'I 

ojU 1_5JI jt-A-t*)! ^Laj La l ^ i 6j 

ji (Mots vides) L^J ^jLI! 4-ji-Jb^JI 

4 ;W->y*u> £ JJ ,rij »-~ i l a! ^ >j"^f 

j^lJLJ 5Lkf* vJISj jl (Lemmatisation) 


.(jljuJll <ZjL>JLLx*zxj> 


(Automatique 4-ul_^t>VI ^L— jjlill —2 

statistique) 

^jkfl . T .,. i lj 4 •jjjJl 4. *.v , i~t yLJl I j O j £jJ_J J 

‘jLe L,L.i jL*i*3 (indexeurs et segmenteurs) 

IjA j > ■ .» . o y <ljji ^Jajijj ( jjl_aj>'^l JJjjJI o>L»J_fcC 

.(jUll 

(Automatique — II 5 JVI 2 . ^jUll -3 

Iinguistique) 

*-l 4jjUa^^| 4-J^I LjUIl (jl OjJKjdl OJUUtjf 



JaxII ja AIaj) 

(ja 1^1 jsklut\j Cjl^lL^uil ^jlc> Lijjul) 

« t-jJltJI cut 4jJjuftjl 
ft ft 0^> & 4-ij^ 


^ -U-lft.* ^JkJl jbjJbLftll 4_C^aJXj 
4 , j , i .. j . > J| 5 J_A L-S^Uajlj . ^j* n — ^ . > Oi I 4 _o>jm £ J 

c> J j) i n 5 fr lji) 0jJl^j_l( 4 jLjj»>JI jJjL-ijJl IjLl_1pIj 

^L«Ji JJ I ( j->JLLual I (j^uaj ^jU I l$£ — u>j LjJI 

cSjJj— £>-» . n \ i. - *-m J I (j_* *U 

4xL^^ * >lj ^Ik — ' dt3L ^ OJlCI -.la OjLjJI 

^-'LJl t j— >J1 ci j 11 L 4 J ^jJl o^l! 

— j j L-ftj-wjjj oL>JLb — ^xll — >5 —2 

4-ikj I 4»i9 j£ jJ I ^ qk .i.l I Jj j l>y L LkIL—^I I 

(J jj! j^kjJl *y*& ^J-t *^k**lk.AU y~>Ju 

(Intelligence artificielle) OSjJi Oj_p 

. (jliJl ljJ> JJ SjjiauLo 4.a,l\>l 4 Jju»I ^kui_>j 

: L®j^uj oUul! JjLu —3 

t^LOwl {jSm CjLuAjJI j5j Ul-A j^ OJ JU 

4-lC^jj siljuJl Ojj CluL5 Li 4-tJviL.n 1 1 C->Lk w.ll Jjlyj j 

, ^LLuJl 

OJpl *11 gltwJl C l -II 

4-^a>Jll J y> 3 aJ Uj uu ^I I 

(^3->o Lu3 4Xua>J| jio^Aj Jjj Ija J ^Jy^j 

(jl JjjJ 4^gua>oLll uJl Jj^- J DJ-ajaII *J1j Ljka^jJ I 

4 j >> f Vl I »oLjjwJJ Ijcu LIS <Cu)3^a ClXwuJ oLx*J I OJJ> 


L>o>JU 


J— oaJI 4. ! >..o. " i 4-jJl5_.il /|V| 1 1 ji 

4-L ^Lj'iL ^S^juj 4 Jls-Ij_* J_S j *>lk_*? 3 1 

. 4.^7>JL I I J>* 4_v I jJkjw I j ^JL LaL I ^JLc v_5jAjJ I 

oJLJI IuAJI ^jjJL <ijL>uJ I Ijjb jJ^Lj 
oL^MJj J^jJI -I 

4 -jJ ft P CjjL l ..J t fi — . lS , . n $j | I Jl .. jjj — jj 
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schemes, collective rights administration 
and guidelines for fair use in an electronic 
environment, the availability of sufficient 
resources to ensure reliable connectivity 
and staff knowledge in network use, and 
database of sufficient quality and quantity 
to be useful to those in need of reliable 
information. 

The full variety of solutions for 
providing high bandwidth local access 
services to Electronic Data banks have yet 
to be adequately explored. The brief 
analysis suggests a few interesting 
observations. For example, the 
microcellular approach stands out in that 
it addersses many of the criteria other 
approaches do not. Thus, it is a worthy 
candidate for investment and national 
' attention. Also, both GEO and LEO 
satellites prove to be feasible, but at a 
higher cost than terrestrial technologies. 
This seems to be the most likely scenario, 
with cheaper terrestrial technologies being 
implemented in cities and populated areas 
and satellite systems serving rural areas 


and developing countries. OSTS systems 
become available at their estimated costs, 
at the estimated time, and with the 
expected bandwidth capability. GSTS 
systems could become the broadband 
access method of choice for urban or rural 
areas, developed or developing countries 
if they can be deployed as cheaply as their 
proponent's claim. 

While the growth of the Internet has 
been impressive, the Nil is a much more 
comprehensive, ambitious initiative that 
necessitates resolving significant issues 
and meeting critical objectives for 
Electronic Data Banks as well as other 
applications. 

Finally, the network world is now 
international. Any national efforts, 
therefore, must consider the international 
context and implications. Regardless of the 
results, the future of electronic 
communication in the spheres of 
education, business, industry and 
government will hardly be same as that in 
the past. 
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and cable television, libraries, bookstores, 
remotely accessible databases, and the 
Internet, and ultimately supplemented by 
broadband switched networks with digital 
connections to homes and public facilities 
- can be an electronic market for 
information, and an electronic townhall. 

Another interpretation of the Nil 
considers it to be a convergence of 
different cultures representing different 
segments of users such as broadcasters, 
telephone companies, and Internet users 
Three desirable attributes of a practical 
(rather than ideal) information 
infrastructure are that it 1) be capable of 
evolution, 2) build upon current and 
existing capabilities in a cost-effective 
manner, and 3) support the ability of the 
user to gain access rights to critical 
information through online interactive 
methods. Flexible and effective evolution 
of the infrastructure must occur in order to 
support the increasing size of its user 
community and to dynamically add 
functionality as user needs grow. By 
building on the extant collection of 
systems and databases, the information 


infrastructure will maximize the 

likelihood that active users in the field will 
be comfortable using the resulting system. 

The bottomline of the whole 

argument of the Nil initiative can be 
summed as: "The greatest challenge to the 
implementation of the Nil is the need to 
balance the incentives necessary for 
private investment against the need to 
meet urgent societal needs. This trade-off 
is likely to be complicated by the need for 
simultaneous competition and cooperation 
among the many firms that will invest in 
the Nil ." 

This issue has announced the 
Electronic Data Banks as central to the 
success of the Nil . EDB have already 
begun to explore the challenges presented 
by electronic materials and navigation 
tools. Enhanced skills, roles, and alliances 
in the electronic environment must be 
explored and developed before the vision 
of Nil digital banks becomes a reality. 
Electronic Data Banks are anxious to 
assume their place in this electronic world, 
but basic issues must be addressed. These 
issues include copyright licensing 
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VIII. CONCLUSION 

Although, the Nil has been often 
described as a data superhighway, the 
caveats in this analogy need to be noted 
for the sake of avoiding misinterpretation. 
For example, the Nil will not be built. It 
will evolve through the practical merging 
of the computer, communications, 
software, and information industries. 
While the highway system was largely 
developed with Government funds, the 
Nil will be created through the traditional 
forces of the free market system and 
industrial competitiveness. This approach 
requires that the government be a partner, 
working with industry to transform the 
vision for an Nil into reality. 

Most of tomorrow's information 
services will evolve from the variety of 
new digital entertainment technologies. 
The new entertainment technologies 
would influence the shape of the emerging 
digital markets. Considering the 
significant role of technology in 
entertainment industry, the contends that 
the term Nil disregards the significance of 
this industry. In his opinion, "national 


digital environment" is a better descriptor 
of "the sum total digital networks, devices, 
data stores, etc." The ongoing transition of 
computers from "manipulating numbers 
and text" to "manipulating images and 
sound" portends a radical change in the 
nature of computing. This perspective 
called "entertainment, than information" 
suggests the leading role of entertainment 
technologies in driving the progress of 
future information services. The 
significance of the "towns, communities 
and applications we connect to" over the 
highway - essentially suggesting that the 
more relevant question is "where you 
connect" rather than "how you connect." 

The Nil would be participative in 
nature where "every client is a server." It 
treats its users not as consumers of a 
product or service, but as contributors, as 
colleagues. One interpretation of the Nil 
as a "convergence of technologies and of 
cultures" depicts it as an "electronic 
market" and an "electronic townhalT. The 
National Information Infrastructure Nil, 
today represented by the universally 
accessible telephone system, broadcast 
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they are hovering over large cities, a fallen 
platform could cause a great deal of 
damage. However, because of backup 
safety devices, the FAA has given sky 
Station preliminary approval for OSTS 
systems. Another difficult arises form 
spectrum scarcity, because the more 
desirable lower frequencies than satellites, 
in the 47 GHz range. At such high 
frequencies, tree leaves, windows, and 
even very heavy rainstorms can block the 
GSTS's signal. 

In the future, GSTS systems may 
become the provider of broadband service 
for everyone. Its supporters claim that it 
will have enough bandwidth and low 
enough costs that is could be deployed in 
both urban and rural areas, and both rich 
and poor countries. However, like 
satellites, GSTS systems have many issues 
that have yet to be addresed. 

Possible Scenarios : It is clear that 
both satellites and GSTS systems have 
uncertainties surrounding them. A goal as 
ambitious as providing worldwide 
broadband communications necessarily 
will be difficult to achieve. For satellites. 


many issues remain about deployment 
dates, cost and technological feasibility. It 
remains to be seen how many of the 
fourteen applicants for spectrum in the ka 
band will actually be deployed. Below are 
some possible scenarios. 

Both GEO and LEO satellites prove 
to be feasible, but at a higher cost them 
terrestrial technologies. This seems to be 
the most likely scenario, with cheaper 
terrestrial technologies being implemented 
in cities and populated areas and satellite 
systems serving rural areas and 
developing countries. Global GEO systems 
will probably be launched first 

GSTS systems become available at 
their estimated costs, at the estimated 
time, and with the expected bandwidth 
capability. GSTS systems could become 
the broadband access method of choice for 
urban or rural areas, developed or 
developing countries if they can be 
deployed as cheaply as their proponent's 
claim. 
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fifteen sateUites to deliver worldwide 
service. 

LEOs orbit 20 times closer to the 
earth, between 700 km (450 miles) and 
1350 (700 miles) km above the earth's 
surface. Each LEO is moving constantly, 
covering a particular area for only a few 
seconds. Because of this, a network of 
much satellite is required to cover the 
entire world. There are currently two 
companies proposing LEO service. 
Teledesic, backed by Craig McCaw and 
Bill Gates, and M-Star backed by Motorola 
plans to offer high-bandwidth 
intercontinental links between network 
providers, rather than end users. 

Global Stratospheric Telecommunications 
Service: Another futuristic idea that could 
deliver on the promises made by the 
satellite industry is the OSTS, proposed 
by Sky Station. A OSTS is a floating 
communications platform suspended 20 
miles above the earth by helium balloons. 
This is higher than any conventional 
aircraft, but lower that any satellite. Sky 
Station proposes to launch 250 OSTS 
platforms, covering every major city and 


80% of the earths' population. According 
to Sky Station, stratospheric platforms are 
far cheaper than satellites because they 
have very low launch costs and are not as 
technically complicated. 

Besides being far less technically 
ambitious than a LEO constellation, a 
GSTS system would have several other 
advantages. One advantage is spectrum 
reuse. Because they are 20 times closer to 
the earth than LEOs and 400 times closer 
than GEOs, GSTSs can use spectrum many 
times more efficiently. Because of this 
spectrum efficiency and lower cost per 
platform. Sky Station estimates its 
consumer costs will be around 10 cents 
per minute for a 64 kbps channel. 
Spectrum efficiency would also give a 
GSTS enough bandwidth to serve large 
cities. The latency problem would also not 
be an issue with a GSTS only 20 miles 
above the earth. 

In order to begin operation, GSTS 
systems must satisfy regulators and prove 
their technology. The first question is one 
of safety. 37 ton OSTS systems do not bum 
up before falling to earth, and because 
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such an impact, the possibilities of a 
satellite or Global Stratospheric 
Telecommunication Server "GSTS", 
network are staggering. The inevitable 
multitudes of new applications that will 
become possible will eventually make 
seemingly exotic applications, like 
telemedicine or distance learning, seem 
pedestrian. Whether the satellite 
companies can deliver on this promise 
remains to be seen. 

Along with every other radio 
communications device, satellites a 
dedicated piece of the spectrum. 
Currently, the International 

Telecommunications Union-ITU, has 
allocated Z5 0Hz of spectrum for Fixed 
Satellite Services in the 28 0Hz ka band. 
Requests for single applicants range from 
750 MHz to the full, 2.5 0Hz with most 
applicants requesting 1 0Hz of spectrum. 
It remains to be seen which of the fourteen 
companies will receive spectrum and how 
much each of them will receive. 

Another spectrum issue is that of 
blocking. The reason the ka band has not 
been used in the past is because such high 


frequency transmissions are easily 
blocked. Buildings, trees and other solid 
objects can cause a loss of signal. This 
makes these frequencies unsuitable for use 
by ground based systems because they 
would require a large number of 
transmitters to be able to avoid all 
obstacles. Satellites avoid many of the 
problems associated with blocking 
because their signals come form directly 
overhead. Buildings and trees do not 
present an impediment to signals coming 
from overhead satellites. 

There are two basic types of satellite 
systems being proposed. Geosynchronous 
Earth Orbit (GEO) satellites and Low 
Earth Orbit (LEO) satellites. GEOs orbit in 
the Clarke belt, approximately 35.000 km 
(22.000 miles) above the equator. The orbit 
at this altitude over the equator is the only 
one in which a satellite can stay over the 
same area of the earth for an indefinite 
period of time. Each GEO servers one 
geographic area, and can theoretically 
cover about 41% of the earth's surface. 
Companies proposing GEO systems are 
planning on using between three and 
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Telephone companies, on the other 
hand, are largely self-financed, putting 
large amounts of upgrade cost into the 
rate base. Since ADSL adapts to line 
conditions, it claims potential continuous 
deployment up to an estimated 60% 
penetration. Revenue at these higher 
penetration levels likely justifies building 
out fiber closer to the home. 

Speculative Scenario-Micro cellular 

VHF: We can also look for new scenarios 
that exhibit more of the beneficial 
characteristics we are looking for. In the 
microcellular scenario, we speculate using 
retired television spectrum to deploy a 
new data service. Upcoming digital 
television transmission, because it is more 
spectrum efficient, promises to greatly 
enhance the services that broadcasters can 
offer at the same time release a substantial 
portion of spectrum for new uses. 

This approach could remove the 
partition between mobile, portable, and 
stationary systems. Many of the necessary 
component technologies exist to build a 
microcellular system: wireless LANS, 

packet radio networks, and digital 


broadcast system. Such a system could be 
symmetric capable and easily offer shared 
access to 10s of megabits per second 
within each cell. Microcellular product 
technology would follow similar cost 
curves to cable and ADLS modems. Cells 
size would be scalable to permit 
incremental service deployment and 
upgrade to optimize frequency reuse- 
initially a small number of cells, and 
subsequent cell subdivision to meet 
increased demand. 

The reason for pursuing television 
spectrum is that it has a number of good 
transmission qualities, e.g., it penetrates 
walls. Spectrum, currently considered for 
data services, is poor quality; it is non 
penetrating and typically requires line of 
site transmission, which mulltlifies many 
of the sought after benefits or wireless. 

Satellite Broad Band Systems: Given 
the anticipated benefits, it is certainly 
worth allocating high spectrum to 
promote a National information 
infrastructure. 

If a network as bandwidth and 
access-limited as the Internet can have 
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Indeed, sooner or later local access 
systems will commonly support video 
conferencing and the ability to originate 
graphically rich multimedia content 
directly from home servers. We estimate 
this crossover point to be a 3Mbps 
symmetric service. This is the point at 
which a user can both originate and 
receive at least one of any given data type 
that is in common use today. Above 
3Mbps becomes a matter of how many 
simultaneous data types can be serviced. 

Some criteria are not substantial 
differentiators between approaches. For 
example, in comparing product 
technology, it is encouraging that whereas 
a few years ago no practical solutions 
technologies seem to be a breakway 
universal solution. ADSL modems could 
cost half as much as cable modems, but 
you need to deploy twice as many. 
Microcellular modems can be expected to 
follow the same cost curve as cable 
modems. Any of these technologies can be 
deployed as appropriate to the situation. 
The prospect the multiple solutions will 
likely move forward, raises important 


interoperability and portability issue. 

Business Analysis : Consider capital 
investment and deployment realities 
scenarios, and recognize the very different 
business models under which these 
industries operate. 

Cable is generally debt financed, so 
in order to invest in upgrades the 
company needs to issue debt. Bankers 
look to justify new dept largely on the 
sales and maintenance of conventional 
cable television services. On this basis, 
cable companies can usually justify 
building fiber out to 2000 home nodes 
where at 10% penetration a user 
effectively shares an Ethernet with 200 
other potential users. The next step, 500 
home nodes, can be achieved by 
upgrading node lasers and electronics to 
get 40% penetration with the same level of 
sharing. To improve quality of service, the 
level of the sharing must be reduced, 
which can be done by reducing 
penetration, perhaps by charging more for 
the service, by further subdividing the 
plant, and/ or by adding channels. 
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Technical Analysis: Look in detail at 
the first two criteria, critical bandwidth 
steps and bandwidth symmetry 
/ asymmetry. An important aspect of 
bandwidth that we've recognized in our 
work for at least 15 years is that 
bandwidth effectively comes in steps 
where each step enables a new class of 
applications. We refer to this as the '1,3 
Rule 1 , because the steps roughly follow an 
exponential progression of 1, 3, 10, 30, 100, 
300. The following chart shows the 
primary applications associated with each 
step. Of course, there is some overlap from 
step to step, and these are not hard and 
fast boundaries, but rules of thumb. The 
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chart continues beyond 30 Mb/ s too even 
more involving applications. 

There is an important interplay 
between critical bandwidth steps and the 
second criteria bandwidth 

symmetry/ asymmetry. ADSL and some 
canle modem approaches are inherently 
asymmetric. Though the down streams 
channel is fairly high bandwidth, the 
upstream channel is relatively low 
bandwidth. Thus, inherently symmetric 
applications are precluded, such as high 
quality video conferencing that grandma 
would be comfortable using to view the 
grandkids. 

The critical-bandwidth-steps concept 
has important implications to services that 
spread across a range of steps. ADSL 
performance is limited by cross talk in the 
wire bundles and varies widely 
depending on distance from the central 
office and line conditions. Cable modem 
performance is limited. This is more than a 
"your mileage may vary" issue. Certain 
applications may work for your neighbor, 
but not for you or you may find you can 
look at video clips at 2am, but not at 7pm. 
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■ Telco/ A DSL- ADSL on the existing 
“ twisted-pair copper-wire telco plant, 

though originally oriented toward 
video on demand (VOD), is being 
positioned as Telcos' answer to the 
cable modem. ADSL is an important 
first step for the telephone companies. 

- Fiber to the Home (FTTH) - FTTH has 
always been a future promise. FTTH is 
characterized as "not cost effective 
now, but will be in the near future". 

■ Microcellular VHF-As a wildcard 
scenario, what if we were to retire 20 


channels of television spectrum ,prime 
spectrum that goes through w&Us and 
buildings, and reallocate it for interactive 
data communications. What could we 
achieve? Easy mobility and access across 
geographic locations in the same spectrum 
space, etc. However, the technology to 
deploy microcellular is not quite here. If 
you're looking for a place to invest in 
technology, this particular form of 
microcellular could be high leverage. 

The following tables summarize our 
analysis. Look at criteria across the 
selected scenarios to see what the 


important differentiates are. 
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before the public will be willing to depend 
on the network in the same ways it trusts 
traditional libraries and the voice 
network? What are the models for 
preservation in the Nil, both for material 
that only exists in digital form and 
material that exists in other forms that are 
endangered? Who will provide a testbed 
for digital repositories? What should be 
included in this testbed?. 

* Coordination and Review of 
Standards 

Better coordination of standards- 
setting groups should be initiated so that 
standards on Internet working, 
interoperability, and security are created 
and adopted in a more timely way. In a 
dynamic and quickly changing 
environment such as the Internet and the 
future Nil, standards groups must 
consider streamlining the process for 
setting standards and creating a process to 
adopt that standards when they are 
useful. How can the government most 
effectively participate in the setting of 
appropriate standards for Electronic Data 
Banks? 


Any national efforts to review 
standards-setting groups and methods 
should be undertaken with a clear sense 
that the network is already an 
international entity and that its 
international components is likely to grow 
as quickly (or quicker) than the national 
entity. 

VII. PROVIDING HIGH BANDWIDTH 
TO ELECTRONIC DATA BANKS 

The full varieties of solutions for 
providing high bandwidth local access 
services have yet to be adequately 
explored. What other interesting 
approaches have yet to be considered? 

■ CableCo/ Cable Modems- Cable has 
been the long standing bandwidth 
leader. For at least 10 years, even 
before hybrid-fiber-coax technology 
(HFC), there has been talk about the 
coax cable plant as a vehicle for 
delivering high bandwidth into the 
home. The core technology was used in 
military communications more than 2 
decades ago. 
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What institutions will act as 
gateways for those not having access or 
technical knowledge sufficient to make 
use of the Nil? Isn't this tire emerging role 
of EDB? What role will the government 
play in funding the education of the Nil 
knowledge organizer-navigator? Isn't this 
the emerging role of EDB in the Nil? Who 
will be trained to be the knowledge 
organizer and navigator of the Nil 
databases? 

Providing access and strengthening 
the technical position of Electronic Data 
Bank offers a strong possibility for 
providing equitable access. One means of 
doing this is to extend and re focus the 
Bank Services and Construction Act to 
explicitly encourage Data Banks 
particularly public and depository, to 
become public gateways to the National 
Information Infrastructure. 

* Digital Conversion 

Much of the concern of the National 
Information Infrastructure has been with 
connectivity and access. While discussions 
of digital initiatives are generally broad, 
the issues surrounding the digitization of 


these holdings are frequently avoided. 
Who is going to do the digitizing? Should 
this be undertaken by a single institution 
or by multiple institutions? What 
institutions(s) have the holdings and tire 
expertise to initiate significant pilot 
projects in this area? What comprises a 
significant set of material worthy of the 
funding of such major projects? How 
should the government fund these 
initiatives? It is clear that market forces are 
unlikely to produce the resources required 
to initiate this effort on a meaningful scale. 
However, are there private entities that 
could help supplement federally initiated 
digitization projects?. 

* Investment in research and 
development 

Which areas to be considered for 
research have the potential to contribute 
the most rapid development and orderly 
growth of Electronic Data Banks as part of 
the Nil? What searching aids could be 
designed for the short term. For the long 
term? What basic architectural component 
of the Data Banks is in place? Which are 
missing? What issues must be resolved 
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information, and user communities 
discuss, explore, and develop a new 
paradigm for their roles in the evolving 
electronic community. Copyright, 
funding, standards, and privacy and 
security issues must be addressed in both 
the short and long runs. 

b) Short-Term Goals 

* Copyright 

It is obvious that we are at the 
beginning of an enormous revolution in 
communications. The copyright law is at 
the center of this revolution and will 
determine the course it takes. The bulk of 
electronic material will be copyrighted, as 
is the bulk of published material today. 
The issue of the protection of copyrighted 
material must be addressed (effective and 
administratively feasible licensing system 
will be the key). For now, there is a 
standoff. Copyright owners (publishers, 
information providers, authors) and 
others with interests in this area must 
come together to model agreements 
covering on-premise online access, 
transmission to the public, downloading 


and reprinting, and feasible payment 
mechanisms. 

* Funding 

Electronic Data Banks are to 
participate in the Nil so, funding is 
required to support all aspects of their 
electronic evolution. Funding to continue 
current operations is basic. Funding to 
provide broader access and to strengthen 
the technical positions of public, 
depository, and academic libraries offers 
the possibility of providing equitable 
access for all. 

* Equity of Access and Education 

The specter of information in midst 

of the wealth of Nil information must be 
averted. Access and education are two 
keyways to increase the probability that 
the number of the information will be 
reduced. What should the government's 
role in reducing the potential for 
information be and how can it achieve the 
vision of universal access? How should 
the government fund programs for public 
gateways and for the education of 
librarians in the new technology? 
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developed as to what are insubstantial 
amounts of downloaded materials, 
subject to fair use exemptions. 

■ Presentation standards and techniques 
to assure reliable and effective 
representation of intellectual content 
must be created. 

■ Mass Storage. The ability to store 
increasing amounts of data at steadily 
decreasing costs is a technological 
trend that is vital to the massive 
amounts of data DDB will need to 
store and support. 

■ Human Resources. The most critical 
success factor for the success of digital 
Data Banks will be the human 
resources component. This 
components assumes the education of 
a new generation of administrators as 
knowledge navigators; training and 
training of the public in the new 
technology and the use of electronic 
information resources. 

The benefits of linked Electronic Data 
Banks include continued and expanded 
access to current information and access to 
vast amounts of digitized data in 


unparalleled detail. Technical barriers to 
information sharing will largely 
disappear. Data Banks must continue to 
play their vital role of information safety 
net for the public by providing access to 
and promoting literacy of digital 
materials. 

a) Electronic Data Banks and the Nil 
Goals: 

Long-Term Goals: The Long-term 
goal of the Nil is a world of ubiquitous 
information. The realization of this vision 
for Electronic Data Banks depends on the 
reliability and universal accessibility of the 
information infrastructure. Society must 
not only have the ability to support 
projects to gather and control electronic 
information but must also underwrite 
funding to assure basic access. The 
realization of this vision is dependent on 
technological advances and policy that 
Will allow all of the interested entities to 
work together within a single network and 
policy framework, whether corporate, 
government, research, or entertainment. 

Achieving this long-term goal 
requires that commercial providers of 
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agreements allow for significant 
differences in national laws. Work must 
begin on international harmonization of 
copyright laws to accommodate digital 
worlds. 

The Application: Digital Data Banks 
in the Nil will contain vast amounts of 
digitized data: text, pictures, audio, and 
video. The data will be located at any 
single site, but rather will consist of 
digitized material and processing methods 
from many sources. The development of 
digital collections in EDB will depend on 
the following components: 

■ Interconnected and Interoperable 
Networks. Electronic Data Banks are 
premised on the existence of a network 
of networks, interconnected and 
interoperable. 

■ Databases. Digital Data Banks will 
contain data that only exists digitally 
and digitized data that has been 
converted from another medium such 
as print, sound, or audio. Developing 
techniques to consistently collect, store, 
and archive digital material using 
automated methods is an important 


first task for die digital Data Banks 
community. The conversion of existing 
material to digital form also is 
important This converted material will 
form the nucleus of the digital 
database and provide a bridge to 
traditional collections. 

■ Navigation and retrieval tools capable 
of identifying, accessing, and retrieving 
the digital resources must be 
developed. When practical, major 
navigation and retrieval tools will be 
based on standards that ensure the 
ability to communicate in order to 
share both data and processing. 

■ Document Delivery. The ability to 
deliver physical copies in print or in 
any of several fixed digital formats 
must be supported. While a technical 
component of the applications, 
involves significant copyright issues 
that must be resolved. Downloading 
substantial amounts of copyrighted 
material will require license 
agreements with related questions of 
who will pay and how will they be 
administrated Guidelines must be 
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access to the records and expressions of 
culture and scholarship. 

The evolving information 
infrastructure is already dramatically 
changing traditional operations within 
and relationships among EDB and their 
providers and users. It is also offering new 
challenges. New forms of unpublished, 
and often unauthenticated, digitized 
materials are emerging as millions of 
people are linked by worldwide networks. 
The volume of new digital material, if it 
were on papre, would eventually dwarf 
the existing physical collections. The 
situation is additionally complex because 
digitized information can be easily 
updated, manipulated, and combined 
with other materials, and displayed in 
multiple ways. Digital data thus creates 
enormous new amounts of knowledge 
that maybe accessed and manipulated by 
computers, existing temporarily and never 
stored anywhere permanently. Institutions 
may provide access to these materials 
without ever physically controlling them, 
and readers at multiple sites have access to 
the same material at the same time. 


While the Electronic Data Banks 
within the context of the Nil is a national 
initiative, there are significant 
international implications both for the 
sharing of information across national 
borders and for the shift in the 
organization of intellectual creativity. 
Questions of international cooperation 
and economic competition will arise. 
Because the infrastructure permits 
international access to digital information 
in a way that is impossible in the 
traditional model, new international 
relationships and models can and will 
emerge. 

Without taking into account from the 
outset rules for effective protection of 
intellectual property, the development of 
an international system, the Global 
Infrastructure (GII), will be severely 
hindered. In a global system a user in one 
country will be able to manipulate 
information resources in another country 
in ways that may violate that country's 
copyright laws. Copyright laws are 
territorial; international copyright 
conventions and other multilateral 
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* Distributed Control 

This attribute addresses 

requirements for functions associated with 
access, replication, migration, 

concurrency, and synchronization that are 
needed to support a particular service. 

* Security 

The process of controlling access to 
and/or maintaining the integrity of a 
service or the data used by the service. An 
example of a security standard is RSA. 

In addition to suggesting new 
attributes, users of the framework may 
specialize existing attributes into more 
precise forms that are useful in their areas 
of endeavor. 

VI. THE ROLE OF ELECTRONIC DATA 
BANKS IN THE Nil 

The ability of digital data banks to 
store and share knowledge, history, and 
culture will be central to the success of 
the Nil. The Electronic Data Banks used 
here as an aggregate, implying electronic 
access to many sources of digital 
information such as corporate. 


government, and research entities. 
Increasingly materials are being acquired 
in electronic form; Information and 
knowledge are beginning converted to 
machine-readable formats for both 
preservation and spatial reasons. 

As today, the role of EDB in the 
future will be to advocate and help 
provide information equity for the public. 
It will continue to coordinate and facilitate 
preservation of the records and 
expressions of the nation's intellectual and 
cultural life both in traditional and digital 
formats. Electronic Data Banks will be 
sources of free or inexpensive digital 
information; provide access to an 
improved flow of electronic government 
information and world-wide digitized 
resources; request and be sent copies of 
remotely stored documents and other 
publications as allowed by copyright 
licensing and other agreements; make 
digitized reproductions of rare and unique 
material that is in the public domain or for 
which permission of the copyright owner 
is available as allowed under the 
copyright law; and provide long-term 
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interoperate at particular interfaces. They 
point directly to needs for standards. 
Examples of attributes include the data 
format transmitted and the protocol 
required for systems associated with a 
specific interface to establish, maintain, 
and terminate communications. For two 
application systems to interoperate, they 
m^ust have compatible attribute values 
(For example, two applications must have 
a common format for exchanging 
information). 

c) Suggested Attributes for 
Identifying Standards Needs: The 

attributes described below can be 
considered for each potential area for 
standardization— to determine what kind 
of standards may need to be developed to 
provide a particular service to a particular 
application area. No standard set of 
attributes can be defined that would be 
universally applicable. It will be largely up 
to SDOs to define attributes that meet 
their needs. Different attributes are likely 
to be required for using different services 
in different application areas. A starter set 
of attributes to consider include: 


* Protocol 

This attribute addresses issues of 
basic communications, including the need 
for a set of conventions to establish, 
conduct, and terminate communications 
between two parties across an interface 
that may be either multipoint or peer-to- 
peer. Examples of protocol standards are 
Transmission Control Protocol (TCP) [5], 
Remote Data Access (RDA) [6], and the Z3 
9.50 standard for retrieval of text 
information [7], 

* Format 

This attribute is concerned with 
specifying the structure for encoding 
information to allow its exchange between 
two parties (usually application systems). 
Examples of particular encodings include 
PDES/STEP [8], Electronic Data 
Interchange (EDI) [9], Flypertext Transfer 
Protocol (HTTP) [10], and SQL [11], Other 
encodings for image, video, and speech 
are also critical to consider. 

* Content 

The specification of the type of 
information needed to support a service at 
an interface. 
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Application Area 


Health Care 


Education 


Entertainment 


Defense systems 
Business Activities 



Potential Area for 
. Standardization 


Interfaces 


Z Human Application Information Communication 

Technology Software System Services 

rcial Transactions 

/Electronic Banks (data interchanges services) 

^^/Collaboration 


Figure 

Each point of intersection of the three 
axes represents a mapping of a particular 
enabling service to a particular application 
area and the requirement for achieving 
interoperability at a particular interface. 
For instance, it is necessary to consider 
what information systems interface 
standards might be appropriate for 
collaboration (cooperative activity) 
services in support of manufacturing 
applications. Each point in the model can 
thus be associated with a potential area for 


standardization. The elements listed along 
each axis are subjective. 

b) Using the Framework to Identify 
Standardization Needs for the Nil: The 
identification of requirements for 
standards within potential areas for 
standardization can be facilitated by 
considering attributes that particular 
services may have at specific interfaces. 
Attributes are aspects of the use of 
particular services for applications that 
need to be defined to allow services to 
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Services: represent well-defined 

capabilities provided through the Nil that 
can support activities within different 
application areas. Technology vendors as 
hardware and software systems that can 
be integrated into many different 
application systems implement services. 
Examples of such services include 
collaboration (the ability for multiple users 
to work together on various tasks), 
electronic publishing, and commercial 
transactions. Services may also include 
multimedia support services, security 
services, and data interchange services. 

Interfaces : exist between the 

hardware and software systems that make 
up Nil applications and/or services and 
the various external systems with which 
these applications and services must 
interact The concept of interfaces 
provides a means for organizing the 


discussion of interoperability between 
systems; Nil applications and services will 
interoperate across specific interfaces. 
Examples of such interfaces include 
interfaces between different application 
Systems (and component services), 
interfaces between application systems 
and information systems (databases), and 
between application systems (and 
services) and the underlying 
communications network. 

Using the framework, requirements 
for standards are identified by: 

(1) Considering the use of services in 
different application areas, and 

(2) Considering needs for 
interoperability at critical interfaces. 

Figure (1) illustrates the basic idea, 
showing a potential area of 
standardization at one point of 
intersection of the three axes. 
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standards represent "gaps" that may need 
to be filled. It is expected that in the 
coming years, SDOs will fill "gaps" by 
creating new standards, evolving existing 
standards, or introducing mechanisms to 
take the place of standards. These 
standards will be needed to ensure that 
the creation and provision of new 
technologies and services by commercial 
vendors can be easily integrated with 

existing technology. The results of the 
standards identification work will be 

recorded in a Standards Development and 
Tracking System maintained by the 11SP. 

In recent years, a number of 
architectures for the Nil have been 
proposed including [1], [2], [3], and [4]. 
This framework is not intended as an Nil 
architecture, nor does it subscribe to any 
proposed architecture. Such an Nil 

architecture can only emerge as a result of 
long-term technology, economic, and 

social drivers. Instead, the framework is 
intended as a guide to facilitate the 
identification and development of 
standards that will be needed to realize 
the Nil. The framework is designed to 


reflect the perspective of following three 
groups: 

■ users and Nil applications, 

■ technology vendors and Nil services, 
and 

■ standards developers and interfaces-- 
with the ultimate goal being the 
identification of requirements for 
standards for the Nil to support the 
development of flexible and evolvable 
technology that will be usable in a 
wide variety of applications. 

a) Framework Components: 
Applications, Services, and Interfaces: The 
identification of standards requirements is 
based on consideration of three 
fundamental factors: Nil services, 

application areas, and interfaces: 

Application Areas: represent 

commonly understood spheres of activity 
in which human users will use the Nil. 
Examples of such application areas 
include manufacturing, education, 
healthcare, and entertainment. Within 
application areas, technology vendors and 
users create application systems, 
consisting of both hardware and software. 
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■ Those who will create user-end 
information processing devices 
such as TVs, telephones, 
computers, and their composites, 
etc.; 

■ Information providers such as local 
broadcasters, digital libraries, 
information service providers, and 
individuals who want to sell or 
share information; and most 
importantly, 

• Information customers, who would 
demand quality products at 
affordable prices. The users and 
providers of information would 
have different, though overlapping, 
needs for the Nil services. The 
information users would have the 
following types of needs: Searching, 
discovering, updating, 

transforming, and retrieving useful 
information; building and 

maintaining electronic repositories 
of information; creating and 
distributing information 

electronically; executing and 

recording commercial, legal. 


financial, and other business 
transactions; and, supporting 
collaborative work efforts among 
collocated or remote individuals. 

V. IDENTIFYING REQUIREMENTS 
FOR Nil 

The information infrastructure 
Standards Panel (1ISP) was created by 
ANSI and tasked with identifying 
requirements for standards that will be 
needed to develop the National 
Information Infrastructure Nil). This 
document provides a conceptual 
framework to guide this process of 
identification. It is intended to serve as a 
mechanism for standards developers. 
Standards Development Organizations 
(SDOs), and others to identify areas where 
standards will be required. Where 
requirements for standards have been 
identified, the framework can be used to 
pinpoint existing and emerging standards 
that are candidates for satisfying those 
requirements. Identified requirements that 
cannot be matched to the existing 


AL-LISSAN A1.-ARAB! 


11 


IV. STAKEHOLDERS OF THE Nil 

The stakeholders of the Nil include 
all parties involved in the various aspects 
of its implementation.. While the 
Government is primary playing its rule- 
making role, its various agencies are 
instrumental in shaping the policies that 
are amenable to the success of the 
initiative. Yet, without the private sector. 
Nil would not be possible. The various 
companies involved in the creation, 
publication, transmission, storage, 
organization, dissemination, recycling or 
processing of information, or in 
providing the facilitating hardware or 
software, would be primarily 
instrumental in constructing the Nil. 
Most of these companies would do so to 
satisfy their own strategic or competitive 
objectives, in most cases related to 
sustaining existing customers and 
securing new markets. In other words, all 
companies involved in one way or 
another in providing information 
products or services would need 
customers who have the willingness and 


capability to buy those. Hence, to ensure 
the long-term viability of the Nil, 
customers should be sufficiently 
motivated to buy the information 
products and services available on the 
NIL The information services and 
products will be accessible at negligible 
cost to the taxpayers. Various kinds of 
consumer groups would be involved in 
ensuring that the interests of the 
customers using the Nil are adequately 
safeguarded. Due to the key role of 
information in education and learning, 
educational institutions, academia and 
libraries would be involved in the 
creation as well as usage and 
dissemination of various kinds of 
information. The Nil has received wide 
coverage by the mass media as a broad- 
based multimedia national resource 
accessible to all people. 

The various stakeholders can be 
divided into four broad categories: 

■ Those who will own the information 
network, primarily the private sector 
firms; 
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o People Issues, concerned with the 
users of the Nil; 

° Information Issues, concerned with 
the commodity of tire Nil; 

° Software, hardware, and network 
Issues, concerned with the media of 
the Nil; and 

° Finance Issues, those concerned 
with financing the NIL 
The specific issues under each of 
these categories are listed below. 

b) People issues 

Providing equitable access to the Nil 
° User acceptance of Nil applications, 

° Privacy safeguards for individuals 
and organizations, 

° User training, 

° Organizational learning, 

° Private sector acceptance of 
Government-developed applications 
technology. 

c) Information issues 

° Intellectual property rights, 

° Information security, including 
confidentiality, 

° integrity, and authenticity, 


° Information access, storage, and 
retrieval, 

° Information and data standards, 

° Information conversion from 
"old" storage to Nil media. 

d) Softxvare, hardware, and network 

issues 

o User friendly hardware and 
software that maintain accuracy 
and reliability of the systems 

° Interoperability standards that 
preserve the system security, 
accuracy, and reliability 

° Scalability from small pilot projects 
to widespread use. 

e) Finance issues 

° Cost and pricing of the 
applications and uses, who will 
pay, and how that can be 
economically efficient and 
socially beneficial 

° Public funding, how it will be used 
for development and deployment 
of the applications. 


AL-LiSSAN AL-ARAB! 


9 


design, deployment, and 
operation of the NIL However, all 
the levels of Government will 
have the roles to play in ensuring 
the effective development and 
deployment of the NIL 

For operationalizing these 

specifications, the fundamental principles 
are specified in five key areas: 

■ Universal Access and Services 

• Privacy and Security 

• Intellectual Property 

■ Education for Lifelong Learning, and 

■ Electronic Commerce. 

■ Universal Access and Services 

Principles: 

By the end of this century, the goal is 
to have the deployment of the Nil access 
and services capabilities to all community- 
based institutions serving public, such as 
schools and libraries 

Privacy and Security Principles: 
There is a set of general and specific 
principles that address the issues of 
privacy, integrity, and quality of the 


personal information on the NIL These 
principles can be categorized into four 
major classes: General Principles, 

Principles for Users of Personal 
Information, Principles for Information 
Providers, and Intellectual Property 
Principles. 

III. KEY ISSUES O THE Nil 

Development of the Nil has been 
evolving since postal services and 
semaphore were established. The need for 
a formal Nil initiative was spurred by an 
increasing pace and scope of changes due 
to the convergence of various digital 
technologies. The private industry will be 
primarily responsible for creating and 
managing the networks, the information 
tools and applications, and most of the 
information traversing the NIL Yet, 
a) Key Issues Identified 

Within this perspective, some key 
issue areas are identified, that need to be 
addressed for the implementation of the 
NIL These areas have been categorized 
into: 
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and quick verification of critical 
information. 

Increased availability and 
accessibility of services and products 
provided through the Nil is expected to 
dramatically affect the way in which 
individuals conduct their everyday affairs. 
The public will use directly or through 
intermediaries, the depository libraries, 
other public libraries, and private sector 
information services. Direct users will 
have access to a government Core 
accessible on the Internet without charge. 
Intermediate access may include electronic 
mail, bulletin boards, FAX, and off-line 
media such as floppy disks, CD ROM, and 
printed works. 

As the transportation infrastructure 
becomes more complex, one can benefit 
from the application of the Nil to such 
operations as toll collection, motor vehicle 
registration, and traffic routing. As the Nil 
becomes more interconnected, citizens and 
organizations are expected to engage in 
multimedia communications, as well as 
sell goods and services electronically, 
share data resources. 


b)Scope of the Nil 

The Nil includes the following four 
specifications: 

■ The Nil must be an integral part 
of the Global Information 
Infrastructure (Oil). In the 
globalization of markets, 
resources, and economics, global 
accessibility* and use of 
information is very critical. 

■ The Nil 1 must be ubiquitous and 
affordable enabling all 
individuals to be both consumers 
and producers of information in 

oall forms. The Nil must be 
capable of adapting to changing 
social and market needs. 

■ The Nil must be driven by its 
users - both information 
consumers and producers . It 
must offer the users convenient 
access and the initiative to learn 
and use Nil. Further, usability 
must be provided for any 
disabled persons. 

■ The private sector must have 
primary responsibility for the 
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continue to fund basic, risky and 
expensive projects; 

Promote seamless, interactive, 

user-driven operation of the Nil to 
ensure interoperability and 

openness of the Nil components 
with efficient, high-capacity, and 
standardable multi media services; 
Ensure information security and 
privacy of the information systems, 
networks and media of 
communications for all individuals 
and organizations, and to ensure 
network reliability and reduce its 
vulnerability; 

Improve management of the radio 
frequency spectrum to ensure that 
spectrum scarcity does not impede 
the development of the Nil ; 

Protect intellectual property rights, 
and balance that with the public 
interest in promoting the 
dissemination of information, and 
to apply these rights to all forms of 
information in the electronic 
environment, and to reexamine and 
strengthen the copyright laws 


domestically and internationally; 

■ Coordinate with other levels of 
Government and with other 
nations on the regulatory policy, 
and on export control policies to 
remove restrictions and eliminate 
barriers; and 

■ Provide access to Government 
information and improve 
Government procurement of 
information. 

The Nil seeks to enhance national 
competitiveness and improve quality of 
life of the general populace. The 
development of Nil is promised to be one 
of the most important contributions to the 
nation's economic and social challenges. 
Regardless of diverse professions, needs 
and desires, expectedly, be able to access 
enormous benefits in terms of 
Government services, commerce, business, 
health care, and education. Some expected 
possibilities of Nil include advances in 
medical treatment and research, creation 
of jobs, increase in economic growth and 
productivity, reduced heath care costs, 
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commitment to meet the information 
needs in the Information Age. This 
infrastructure is expected to expand the 
level of interactivity, enhance 
communication, and allow easier access to 
various kinds of services. It is expected 
to accelerate the transformation of this 
society to the Information Age, and 
provide increased accessibility to a vast 
array of electronic information resources 
and services. 

a) Overview of the Nil Concept 
The concept of die National 
Information Infrastructure is based upon 
the following fundamental principles: 
Encouraging private investment in the 
Nil; Promoting and protecting 
competition; Providing open access to the 
Nil by consumers and service providers; 
Preserving and advancing universal 
service to avoid creating a society of 
information "haves” and "have- not"; 
Ensuring flexibility so that the newly- 
adopted regulatory framework can keep 
pace with the rapid technological and 
market changes that pervade the 
telecommunications and information 


industries. 

According to the National 
Information Infrastructure Agenda for 
Action, provides an overview of the 
goals and objectives of Nil, the 
implementation of the Nil is expected 
to: 

■ Promote private sector investment 
to increase and expand competition 
in communication and 
information markets, where that is 
needed for communication 
reform, legislation of the markets 
that have been dominated by 
monopolies, and revision of tax 
policies to provide incentive to the 
private sector for doing R&D on 
the Nil; 

■ Extend the "universal service" 
concept to assure that information 
resources are easily available to all 
people at affordable prices, 

* Promote technological innovation 
and new applications in both 
private and public sectors, and 
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information research and analysis and 
national and international policy 

development, advice, and advocacy by the 
executive branch of the Government. As 
one of the largest users of the Nation's 

telecommunications facilities and 

resources, the Government must manage 
internal communications operations in the 
most efficient and effective manner 
possible. Considering the vital role of the 
information and communication 
infrastructure, and realizing that the 
national telecommunications and 

information policy had not kept pace with 
the latest developments in 
telecommunications and computer 
technology, there was a need for 
accelerated deployment of a National 
Information Infrastructure (Nil). The 
primary objective of this initiative was to 
facilitate development of a national policy 
that would encourage competition and 
rapid deployment of new technology. This 
was expected to provide a regulatory 
environment in which the private sector 
would feel encouraged to make the 
investments necessary to build the 


national information network that the 
country needs for competing successfully 
in the next century. 

II. NATIONAL INFORMATION 
INFRASTRUCTURE 

The National Information 
Infrastructure is expected to provide for 
"the integration of hardware, software, 
and skills that will make it easy and 
affordable to connect people with each 
other, with computers, and with a vast 
array of services and information 
resources". It is anticipated to be "a 
seamless web of communications 
networks, computers, databases, and 
consumer electronics that will put vast 
amounts of information at users' 
fingertips". This seamless web "of 
communications networks including 
computers, televisions, telephones and 
satellites" is expected to forever alter the 
way man "live, learn, work and 
communicate with each other both 
nationally and around the world". The 
building of the Nil becomes a 
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I. INTRODUCTION 

In a global economy that is 
increasingly information intensive, almost 
everyone agrees that an advanced 
information infrastructure is the key to 
economic growth and value creation. The 
economy of any country is increasingly 
dependent upon the capture, 
manipulation, transmission and 
consumption of information. The ongoing 
information revolution is expected to 
influence every facet of man's life, be it 
work or leisure. Companies in all 
industries are using information 
technology to re-engineer themselves and 
to become globally competitive. 
Businesses are gearing up to be a part of 
today's global information economy and 
tomorrow's world knowledge economy. 
Customers of tomorrow are expected to 
buy knowledge-based products with more 
intelligence built into them. Businesses are 
expected to build knowledge bases that 
will grow and evolve organically and help 
managers understand existing usage 
trends and plan new opportunities. The 


impact of the information revolution has 
been so significant that it has been 
suggested that some of the key 
Government economic indicators may not 
reflect the reality of the information-based 
economy. Various estimates suggest that 
between one-half and two-third of the 
workforce be employed directly or 
indirectly in the information sector of the 
economy. Telecommunications and 
information are vital to the public welfare 
and national security. Rapid technological 
advances being made in the 
telecommunications and information 
fields make it imperative that the 
countries maintain effective national and 
international policies and programs 
capable of taking advantage of continued 
advancements. Telecommunications and 
information policies and 

recommendations advancing the strategic 
interests and the international 
competitiveness of the United States are 
essential aspects of the Nation's 
involvement in international commerce. 
There is a critical need for competent and 
effective telecommunications and 
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Electronic Data Banks and 
The National Information Infrastructure 
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Gamal Abdul Moty ( ) 


ABSTRACT 

In recent years, the subject of the National Information Infrastructure Nil), described as 
a data superhighway, has been receiving greater attention in both scholarly and trade 
publications. The issue is expected to have significant implications for the use of electronic 
communication in education, business, industry and government Interestingly, the origins 
of Nil were in the sector of higher education. The National Information Infrastructure today 
represented by the universally accessible telephone system, broadcast and cable television. 
Electronic Data Banks (EDB), libraries, bookstores, remotely accessible databases, and the 
Internet. It is ultimately supplemented by broadband switched networks with digital 
connections to homes and public facilities, it is an electronic market for information, and an 
electronic townhall. Despite the significantly broader applications of the Nil that have been 
legislated over the last few years, there is scarcity of research that has attempted to 
integratively review the key issues and principles that underlie the concept of the Nil, the 
primary participating in its implementation, the current status of these issues and the future 
implications for education, business, industry and government. By providing an integrative 
perspective of the issues discussed above, such research is expected to support the studies m 
the field of electronic communication and information exchange via Electronic Data Banks 
EDB and introduces solutions for providing high bandwidth local access services to these 
banks. While the growth of the Internet has been impressive, the Nil is a much more 
comprehensive, ambitious initiative that necessitates resolving significant issues and meeting 
| critical objectives for Electronic Data Banks as will as other applications. 
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